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I. INTRODUCTION

Language is the most complex form of-overt human behavior. It
necessitates.an 'array of conceptual and physical abilities including a
\large mnemonic capacity, intermodal association, representational
capacity,.syntax, imitation, and other skills as minimal conditions.
Despite these requirements; by the time normal children enter school
they know at least 7,500 wor s (Nelson, 1973) which they can combine in
an infinite number of meaningful,statements with astounding linguistic

. sophistication. As a tool, language, guides the child's conceptual and
social'development as the primary input and output mode of learning and
communication.

Given the overriding importance of language development, it is not
surprising that-4t'llas received increasing attention by those working
with the mentally retarded' during the:last two decades. Attention has
been focased an training all'aspects of language including vocabulary,
syntax, semantics, and pragmatics. During the late 1960's, a large
number of studies were conducted to demonstrate that language could be
taught to the retarded,especially the severely retarded (e.g., Guess,
1969; Guess & Baer, 1973).. By the early 1970's Work was underway on
developing comprehensive language training programs to traih arrays of
functional communication skills based on varying theoretical approaches
to langua e development (Bricker & Bricker, 1970; Gray & Ryan, 1973;
Guess:5a lor, & Baer, 1978; MacDonald & Blott, 1974; Miller & Yoder,
1974). F istoe (1976), in a review of language training programs, noted
the existence of 176 "language training curricula," although 'only,a
scare of thege were widely used.

. .,

The emphasis of most training programs has been comprehensive
language development. In fact, most programs teach only specific
language skills. Usually, it is assumed that the student possesses or
can be taught the basic prelinguistic-skillg necessary to learn -a'-
rudimentary Tinguistic repertoire, 4These skills include simple
ihgtructjon following, generalized imitation, and the ability to form
functional response classes, and derive from more basic'cognitive
abilities such as mnemonic capacity and intermodal association. If a
student lacks these prelinguistic skills, they must be trained first.

J.

-"If the child demonstrates.or can be-taught the basic-prelinguistic
skills, language training can proceed. A further1assumption is made
that the child will be able to generalize from the trained language
exemplars to a full repertoire of descriptive language. For training to
be successful, the Student must utilize recombinate generalization and
be able to learn new vocabulary from the natural environment because it
is impossible to teach more than a few exemplars of each linguistic
response class. Therefore, training programs must select the most
salient exemplars, teach them, and assume the .student.will generalize
the underlying rule basedon knowledge of the select examples. The
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chosen linguistic rules vary somewhat accot to the theoretiool
'biases k:if the program's authors. For example, , semantically-based
program (e.g., MacDonald.& Blott, 1974) willt.train exemplars of
,agent-action-object and other semantic relationships. A more .../

syntactically7based program (e.g., Streme1.14,Waryas, 1970, might teach

1

various noun-verb-noun _constructions, whil 'function -based program
(e.g. Guess, Sailor, & Baer, 1978) might 4 _certain specific uses of
language such as requesting ('cant ball") or guestionting.

,Currently available programs represent'various theoretical approaches
and incorporate a range of training strategies intended for a variety of
populations. Skill levels of children receiving language training-range

ki- from mildly' delayed preschool children capable of .normal development -

with extra stimulation to severely retarded adolescents for whom the
training goal is a functional but restricted productive repertoire.
Trainers include certified speech 'therapists, classroom teachers, staff
aides in residential treatment facilities", and parents.

Most available'prbgrams are tailored td specific language delayed
populatiOns. Some are'designed to teach a specific set of skill's
applicable for the teverely retarded;.others train general' language
skills as part of a broader academic curriculum. Programs vary
according tei 'their relative emphasis on stimulation or remediation, use
of operant or non-operant procedures, degree of structure, reComMehded
format (i.e., one-to7orie, group), requireecriterion.levels, prerequisite,
skills, grammatical content, skills needed by trainer, assessment strategies,
and emphasis on data collection.

( -

Two clearly identifiable theoretical models are represented in
language training programs: a function-based model closely related to
the operant training experiments, and a devellopmental model iniluenced
by psycholinguistic studies of normal language acquisition. Across
theoretical orientations, a surprising number of similarities exist.
All programs maintain that language can be taught.' Mostcurricula begin
with rudimentary verbal and nonverbal skills and progress to more
sophisticated verbal skills. All use operant procedures to some extent
and all rely on regular assessment of student performance and on data
collection within the training setting. A number of quite similar
surface structures (grammatical examples) are taught.across programs in
spite of their different theoretical orientations.

Language Generalization

Although language training programs are now widely used-very
little is known about their aetual therapeutic effectiveness. Generali-
zation is critical for successful language remediation. The'purpose of
language training is to provide a generative communication repertoire
which the language delayed individual can display across persons, settings,
objects, and events. Yet, if evidence from other types of behavior-change



programs (Stokes & Baer, 1977). is representative, it,seems-unlikely that
language - training produces sufficient generalization to meet the goal of
training communicative competence: Thus, as in many other treatment.
areas, one focus of research and development efforts in language
remediation is ways to enhance and facilitate generalization.

Defining and measuring generalization from language training is a,
complex task. The common definitions of stimulus generalization
(generalization'across persons, settings, objects, or time) and response
generalization (the display of responses functionally similar to those
trained as potential members of th9 Same response class) provide only a
limited beginning.. Generalized language may represent either stimulus
or response generalization, or a combination of both. Stimulus

- generalizations may be' easy-or difficult depending on the
characteristics of the settio in whith t'h generalized response occurs.
Generalization across stimt4i may occur relatively easily when the
stimuli closely resemble those present during training (fOr example, the
correct use of the label "ball" in the classroom setting when the teacher
holds up a ball similar to one,used in training and says, "What is
this?"). The_same response in a less similar circumstance should be
more diffi (e.g., if the trained child had said "ball" while looking
at a pictu e of aball, with nb accompanying verbal prompt from an
adul). Similarly, response generalization may be the simple recombina-
tion of two trained forms to produce a novel utterance (trained noun +
trained verb) or the more complex generalization of a novel sentence
incorporating no previously trained,forms but conforming to the implicity
trained gremmatical structure (novel noun + novel verb + novel noun).
The successful use of language as a communication tool requires both
stimulus and response generalization, usually concurrently. The
language-learningWld will need to produce semi-novel utterances
(incorporating trained 'and novel forms into trained grammatical forms)
describing new events and objects in a variety of settings. To use
language in the creative, flexible manner required in communication
contexts, training must generalize across stimuli and responses. No
language-training program, regardless of how carefully it is structured
or administe'red, can possibly, train 'every potentially needed -utterance
or extend training to all possible events, persons, and settings. The
student must be able to recombine trained and untrained forms to
appropriately communicate new needs.

Most studies purporting to measure language generalization'have
relied on structured probes for their analySis (cf.'GuesS & Baer, 1973;
Guess, Sailor, Rutherford, & Baer, 1968;'Schumaker & Sherman, 1970).
Typically, probe trials have beer)" interspersed among training trials or
administer9d at the completion of training. Correct responses on probe
trials usually are not reinforced. Using a fixed number .of trials and
stimuli that vary systematically from those used -in training, it is
possible to.accurately assess the generalization of a specific skill.
Probes can be quite usefUl in determining the extent to which a certain
rule has generalized, but they may have limited applicability in assessing



the extent to which.language tr8ining results in the natIl us&of
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language as,a communication tool.

The research on language generalization utilizing structured probe
assessments has made a significant contribution to current,knowledge of
generalization as a process as well as-to the development of systematic
language- training programs (GuesS, Keogh, & Sailor, 1978; "Harris, 1975).
The majority of studies examined some aspect of morphological develop-
ment or syntactic development ; ,a few. examined° conversational speech.
For 'example, Guess. and Baer (1973) trained severely retarded subjects in
the receptive and productive use of the plural, morphemes "s" and "es."
They measured generalization through interspersed probes of subjects'
productive and receptive labeling using the trained morphemes. Lutzker
and Sherman (1974 trained three retarded subjects and two develop-
mentally normal' toddlers ,to use sentences with correct subject-verb
agreement to describe pictures. Generalization was assessed on the
basis of the subjects' sentence.descriptions of novel pictures presented
in interspersed probe trials. Other examples of generalization analyses
of morphological training include Baer and !Guess (1971, 1973)', Guess
(1969), Guess, Sailor, Rutherford,.and Baer (1968), Sailor (1971), and
Schumaker; and Sherman (1970). Examples of generalization analyses of
syntactic trailing include Bennett and Ling (1972), Clark and Sherman
(1975), Garcia, Guess, and Byrnes (1973), Hester apd Hendrifkson (1977),
Jeffree, Wheldall, and Mittler (1973), Stevens-Long end Rasmussen
(1974), and Wheeler and Sulzer (1970). Examples of generalization
analyses of conversational speech can be found in Garcia (1974), and
Keilitz, Tucker, and,Horner (1973).

The generalization analyses conductedi, in these studies generally
present positive results. It appears thatkit is relatively easy to
establish generalized responding within a morphological or syntactic
response clasS under controlled conditioM (Guess, Keogh, & Sailor,
1978; Harris,,1975). However, these results may not accurately
represent what occurs in comprehensive language-training programs. The
.studies summarized taught a'range of language skills from the use of one
spetific grammatical form to the chaining' together of two or three
specific conversational statements. However; no study taught more than
two Or three components of the language sy§tem. Thus, these investi-
gations are much more limited in content and purpose than common
language-training programs that propose to teach functional language.
Although these stUdies are experimentally sound and provide important
information, extensive assessments of generalization in natural
environments are n eded to provide accurate information about
generalization of- raining resulting from language-training programs.

Reports of fang ge generalization in the natural environment have
been very limited to d to (eig., Hester & Hendrickson,'' 1977; Jeffree,
Wheldall, & Mittler, 1973). The limited naturalistic research is due,
at least in part, to the nature of the behavior being studied. Many
words and sentence forms are situation specific. They are only

4
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appropriate under certain circumstances: It,is more economical to
create_ relevant circumstances mia,probes than to await occasions fpfs
their natural occurrence. Because thenatural environment is more
subtle than thexperimenters probes, estimates of generalization from
probes may not accurately reflect the child's communicative behavior.

,
.

Naturalistic assessment is complicated by the student's possible
acquisition of some trained words andsentence forms from the natura,1-
envtronment, rather than from the intervention program. For example,
stafements, incorporating "want" 1I.want-cookie ") are frequently taught

II

in language training and modeled prompted, and reinforced in'classroom
and home routines. When a child acquires generalized' use of this form,
it is difficult to attribute acquisition to either form or ihcidental
training alone. This is not important clinically, but it is a problem
in accurate documentation of generalization from training. What might
appear to be a .generalized effect may be the result of learning that,
occurs in the natural-environment. Children are always exposed,to
language in the natural environment, and some acquisition occurs even
with severely retarded students.

Y 45

Natural environment generalization analyses that might counter
these methodological problems require a more sophisticated and expensive
method than the structured probe research. Nevertheless,Ithese analyses
are ultimately necessary to evaluate the actual effectiveness of
language training programs.

Overview

The research reported here was fuAed by the Bureau fors the
Education of the Handicapped to (1). measure generalizatjon from language
training to nontraining environments; (2) conduct-an ecological analysis t

of living environments to identify variables and conditions that set the,
occasion for language use, (3) to conduct experimental analyses of
generalization in controlled settings, and toa(4) develop procedures and
techniques that can be used to enhance generalization when it does not
occur. Each objective is outlined briefly belov.

I. To measure generalization from structured language training
environments. This objective was aimed at determining the
extent to which trained language skills generalize to a child's
natural environment, including the classroom home, and other
li ing settings. Longitudinal verbatim.observations were

.e'

co ducted with children at four research sites. Because subjects
s udied at the Big Lakes Child Development Center (Kansas State
site) failed to acquire s0ech beyond the.one word stage, th?
longitudinal data are reported only for the Language Project
Preschool, Kansas Neurological' Institute, and Parsons State
Hospital settings. Results from subjects ranging f \'om severely
retarded institutionalized adolescents'to language delayed

\ .
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preschool. children are reported. Important implications, for
training curricula and future research are presented. The
methodology, results, and discussion of the longitudinal
research are in Section II of this report.

2. Conduct an ecological analysis'of living environments to
identify variables and conditions that set the eecasion for
speech to occur. This objective provided an analysis of
conditions and variables that effect language use in the natural
environment, and identified parameters of the environment that
increase verbal expression. Eleven studies were completed on
this topic. These findings and their implications are reported
in Section III.

3. To conduct experimental analyses of generalization in controlled
settings. The.purpose of this objectiveowas" to conduct specific
eXperiments under controlled conditions on variables that appear
to effect the establishment of generalized language. Six separate
analyses were conducted in the course of the grant. They are
summarized and discussed in Section IV.

4. To develop pr&edures and techniques that can be used to enhance
generalization-when it does not occur." This'objettive was
aimed at developing procedures for establishing and maintaining
generalization in the natural environment. A total of nine

A 'different studies were conducted. Their results and implications
' are reported in Section V V.

The four research dimensions are closely related and taken together
represent a.comprehepsive analysis of the problem of language generaliza-
tion. Thus, in Section VI the findings are integrated into a general
overview. -The implications for language remediation efforts are presented
and suggestions for future research and program development are made. Also
included in the repol is a summary of dissemination activities and product.
development.(see volume II). For organizational purposes, all eiglit
appendices referred to within the report can be found in the accompanying

. ,Volume II (which is solely composed of these appendices).

A separate financial report has been .prepared by the Office of Research
Administration at the University of Kansas and is not included with this
report. It will be sent under a separate cover to the appropriate budgets
and contracts officials. The'equi.pment purchased with grant funds, eight
FM telemetry recording systemswill be used to conduct the research
mandated in the grant recently awarded by the Bureau of Education for the
Handicapped (OEO-G007905112) telt., L. Schiefelbusch. This program of
research'relatps directly to the. findings discussed here and involves-
a siTtlar research methodology fd? which this equipment is neceSSamy:

6
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.LONGITUDINAL GENERALIZATION' ANALYSES

Introduction

The longitudinal analysis of langpage generalization in natural
environments was eprimary research objective. The analysis was successfully
completed with three of the four research populations; severely retarded
institutionalized children, moderately retarded institutionalized children,
and language delayed preschool children. The analysi?!was attempted with
the fourth population, preschool Down's. Syndrome. children. However, the

. unexpectedly slow pace'at which these children progressed through training
on the necessary prerequisites for productive language training stymied
this.analysis. Future analysis with Down's Syndrome children should-be
conducted with older, more advanced populations.

The longitudinal generalization analysis was coltpleted for 32 subjects;
eight at the Parsons site,,13 at the Lawrerice site, and 11 at the Kansas
Neurological Institute site. The same methodology was implemented at
,all sites'. Methods used are presented in one section although the results
obtained are presented individually by site. ,Because a standard methodology
was used the findings and implications of this research are discussed
together. l

L

Methods

Subjects and Settings

/ Kansas Neurological Institute. Kansas Neurological Institute (KNI)
is a state residential facility for severely and profoundly retarded
children. The iqf KNI residents are school-aged. Longitudinal
generalization anal es were conducted for 11 children at.KNI. All
received systematic daily language training on the Guess, Sailor, and.
Baer language training program or Stremel and'Waryas program. All

,subjects were severely retarded but capable of productive vocal speech.
Specific characteristics of each subject are presented in Table 1
below.

Insert Table 1' abelt here

Subjects were observed in four different settings within the institution:
the classroom, dining hall, living unit, and art classroom. These settings
-are each described below.

'

- t7Classroom. All subjects attended the same classroom in the institution.
The class operated six hours each day, five days per week, approximately 11
months of the year.. It was staffed by one certified special education



KNI SUJ3JEICT CHARACTERISTICS

SUBJECT SEX
AGE AT

START

,..,

LENGTH OF

OBSERVATION

HOUSYON
LANGUAGE

AGE

PEABODY
PICTURE

VOCABULARY
TEST

Male 14.2 31mo. 24 mo.
i

2-7

SC

i
riale 12.1 30 mo.. 32 mo. 2-3--"--'

JM male .1.. 12.7 16 mo. 20 mo. ,-- 1-11

I.G 4 female 8.1 20 mo. 35 mo.
.

3-2 %

SI female 20.8 19 aid. 31 mo. 2-3 -

BT male 12.8 17 mo..- 35 mo. 3-0

CL male. 15.1 %%- 20 m . 31 mo. 2-1

,

BH male 11.5 13 mo. 20 mo..

.

-1-9

' KM male

0

19.2 11 mo. 36 mo.- 4-8

!

KO male 8.2 4 mo. y 213 mo. 2-3 '

WW male . 11.9 7 mo. not avail. not avail.



4

7

C

tr,

ICJ

gm.

S



_teacher and three college-educate:pi. assistants. The class consisted of 16
severely retarded children. Individual academic programs and one-to-one
language training were provided; Or eact child. Four children usually
wOrked,with each Staff member dling the majority of the day, although
there weresome large group actiOlies (show and tell, group singing, etc.).

Art Classroom. The art classroom was a special facility which each
subject attended for 30 minutes, four days each Week. 'A maximum of six
children worked with a. single art teacher-at any giVen time: Typical
activities included pegboards, puzzles, Lego buiding, painting and coloring
and occasionally, required 'some limited cooperation and communication
between children to complete.

Dining Hall.. 'Subjects ate in a.large communal dining hal? where
meals wereserved Cafeteria style. Six residents were seated at each
table with one teacher or staff member. The typical dining period lasted

.about,30 minutes. After completing their own meals, children waited for
their peers and teachers to finish before returning to the classroom.

Living Unit.. The children spent late afternoons, evenings, and early
morningsyin their living unitS. :Sixteen children were assigned to each

'unit. 'The physical facilities of the unit consisted of four bedrooms,
alarge dayroom where some toys were available, a TV room, and a largev

bathroOm. Typjcally,.two staff members were present to supervise the
children. Most of the childrens' time on the unit was unstructured and
little child:..adult to peer interaction occurred in this setting.

'.Language..Project Preschool. The Language Project Preschool (LPP) is'
'a facility of the Bureau of Child Research of the University of Kansas
'located in LaWrence, Kansas. The preschool annually'serves 10 children
with' mild-and moderate (6'month to 2 years below age level) language delays.
The children participate in a regular half-day preschool curriculum, and
receive daily language training during ,20-minute sessions with a speech
clinician. Language training is based on the Stremel and Waryas program
'(described in Appendix 1).. Children usually are enrolled for one to
two years. Longitudinal generalization analyses were conducted on 13
children at LPP.. The specific characteristics of these children are
presented in Table 2 below.

nsart Table 2 -about here

Subjects were' observed an average of four times each week while
participating in a freeplay.period at LPP. During this time, children
werenfree to participate in games or group activities provided by a
teacher bvt.they were not required to do anything. Typically, a high
rate of interactions, occurred during this time, but interactions were
not specifically structured. Observations were also conducted in another
classroom and/or in children's home. Observations taken in other classrooms

13



TABLE 2

LPP SUBJECT CHARACTERISTICS

SUBJECT SEX
AGE AT
START

Y

LENGTH OF
OBSERVATION

HOUSTON

LANGUAGE
AGE

PEABODY

PICTURE
VOCABULARY
..TEST

DA male 2.8 20 mo.

20 mo.

--t

26 mo.

3 yr +

1:10

2-10DN male 4.0

MJ male 3.0 21 mo 3 yrs 2-

JC male 2.5 21 mo. 3 yrs 2-3

DK female 3.11 3 mo. -3 yrs 2-2

JW male 4.0 9 mo. 4 yr + 3-10

LC female 3.0 - 14 mo. 24 mo. 2-11

WA male 3.1 16 mo. 4 yrs 3-1

CZ male 4.5 9 mo. -3 yrs 2-6

CU male 2.11 9 mo. 21 mo. 4-7

JI female 3.3 11 mo. 31 mo. 2-3

KS male 3.1 11 mo.

,

31 mo. 2-3

1

Std , :female 3.7 4 mo. not avail. not avail.

14



occurred during a freeplay period similar to the obServation period, at
4.PP. Home observations were conducted when the child and a parent were
preSent in the same room, but the situation otherwise was unstructured.

Parsons State Hospital. Parsons State,Hospital is a state residential
institution for severely retarded children., The majority of Parsons
residents are school aged. Longitudinal generalization analyses were
conducted on 8 children. All igceived systematic language training on
the Stremel and Waryas (1974) language training program. Generally, the,
chilai.en studied in this setting were higher level than those studied at'
KNI. They had more complex language, better overall communication
skills, and most were considered prime candidates for community placement.
However, four'of the eight childrenwere nonverbal and ,communicated (and
were trained) with manual signs. Specific characteristics of each
subject are presented in Table 3 below.

/IS

Insert Table 3 about 'here

Most subjects were observed four times per week in each of three
settings: their academic classroom, a freeplay period within the classroom,
and when possible, in the dining hall. Thee settings are described
below.

Academic Classroom. All subjects attended a full-day special
education classroom in the institution. It was staffed by a certified
special education teacher and three college-educated assistants. The
class consisted of 14 moderately and severely retarded children. Indiviyal
academic programs and small group language training were provided for
each child. Small groups of children generally worked with an adult
during the academic periods when observations were taken.

Freeplay. A freeplay period was included'in the school day for all
subjects. Although the children remained in the classroom, during this
period they were free to participate in a range of group and individual
play activities. Teachers were present and interacted with the subjects
during this time, but the subjects were not required to participate in
or complete specific activities.

Dining Hall. A limited number of observations were taken in this
setting, a large communal dining facility in which the subjects were
served meals cafeteria style. Six residents were usually seated at
each table with a teacher or staff member. The period typically lasted
30 minutes. After completing their own meal, children waited far their
peers and teachers to finish before returning to the-academic setting.

Language Training. Each subject received systematic language
training in either the Guess, Sailor, and Baer language training program
or the Stremel. and Waryas language training program. Following program-

9

15



Table 3

11.

Parsons,' alb -ect Characteristics

Subject,
1

Sex
Age at
Start

Length of
Observation

..

Houston
Language Age

Peabody Picture
Vocabujary Test

Communication
Modality

C.W.. M 10.9 ,24 mo. 23 mo. 2,5M.A. Vocal

. M.G. M 14.4 19 mo.. 20 mo. 1.11 M.A. Sign
.

K.M. s M 14.6 18 mo. 20.2 mo. 2.5 M.A. Sign .

W.P. F 1517 10 mo. 25.6 mo. . 3.8 M.A: Sign

C.R. M 12.2 10 mo. 24 mo. 2.10 M.A. Votal

--.

J.R. M ,14.0 .8 mo. 2.6 M.A. Sign

T.B. M 11.6 7 me. 34 mo. 3.5 M.A. Vocal

R.B. M 9.7 9 mo. 33 mo. 4.11 M.A. Vocal

1



specific assessment, a child began in either the Guess,-Saildr, and Baer.
or the Stremel and. Waryds training program. The child was placed at.
the, specific step of the program that-Most closely resembled his/her
language abilities.

Once training commenced, the Child met .daily withthdlanguage
trainer for 15-20 minutes. In the Guess, Sailor, and.Baer program,
straining was done in a one- to-hone session; in the Stremel and Waryas
program training was carried out either one- to- one- or in a small lrou0
of children receiving similar' training. Both prograMs relied on modeling,
imitation; and differential reinforcement to teach the content of each
step. Children move through both programs' by reaching criterion on each
step. Slightly different criteria are defined by each program, but the
essential requirement was that the child demonstrate at least 80-90%,
success on a series of trials over, a given training item during two

.

donsecutfve sessions. As.the child progressed through-the training
steps in each program'; reliability was assessed to determine if the
trainer. was following the training procedureS Oioropriately, and to
.determine if the Child's performance in training was being recorded
Correctly by the, trainer.

The Stremel and Waryas and the Guess,

of,

and Baer programs
1were` used because -they are representative of language teaching technology

and incorporate-proaedures for promdtanq generalization. The programs
are somewhat 'contrastive models of intervention curricula. The Guess,
Sailor, and. Baer, program is based-entirely on functional language and
is ordered from simple to complex, rather than following a developmental,
sequence. The Stremel and Udryas program.has been developed on the
basis of psycholinguistic theWy and research. The program teaches
syntax and semantics in the order they' typically emerge in normally
developing children. Differences in theoretical bases and target
'populations results in differences in content; however, there is some
overlap among structures trained at the earliest levels of the two
programs. In general, the two programs are representative of content
and procedures of other available programs, and were particularly
applicable for the populations studied.

The two programs contain some training procedures that may promote
generalization. For example, the Guess, Sailor, and Baer program
employs two trainers and multiple exemplars of stimuli as a part of
training--two techniques that have been shown (Stokes & Baer, 1977)
to facilitate generalization. The Stremel and Waryas program emphasizes'
the use of stimuli common in the child's normal environments, and suggests
training children in small groups to encourage conversational use of
trained forms. Inclusion of these techniques in the training should
increase the probability orgeneralization.

The Guess, Sailor, and Baer program and the Stremel,and Waryas
program are described below in terms of their respective purposes;

10
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theoretical bases, general content, procedures, and limitations. An
extensive technical description of each can be found in Appendix 1.

The Guess, Sailor; and. Baer Program.- The Guess, Sailor, and Baer
program (1974, 1978) is designed.to improve the language of severely
deficient persons, particularly the 'institutionalized profoundly retarded.
The only prerequisites' for program entry are basic imitation skills.
The program is behaviorally oriented.

Program content pis organized around teaching four functionS:
reference, control', self-extended control, and integration. Reference
is the appropriate use of labels to represent things and actions.
Control is the use of requests (I want milk) and affirmation and negation
yes and no). -Self-extended control is the gaining of useful' information
from the environment, primarily by question asking (e.g., "What is that?").
Integration is.the combining of reference, control, and self-extended
control in meaningful ways. Gues, Sailor, and Baer assume that successful
instruction of these four program elements. will produce the fundamental
characteristics of language. Emphasis is placed on productive language,
and there is relatively less attention to receptive training than in most
language programs.

The Guess, Sailor, and Baer program is designed.to be taught in one-
to-one training situations using operant procedures. The first step of
the program involves teaching the child to use 16 labels productively.
The labels are selected by the trainers from the objects frequently
encountered by the child being trained. The prograth proceeds through
,66 well-specified steps. The published version of the program is the
result of extensive field testing in several states. Unlike many training
programs, trainers are required to keep extensive behavioral data.,_
Independent reliability is to be taken on the child's performance on
each step of the program before the child is advariced to the next higher
step.

The Guess, Sailor, and Baer program is well-specified and systematic
but attends less to the development of the conceptual underpinnings of
language explicit in the semantic orientations of many other programs.
The language forms trained were selected to be the most functional for
the minimally skilled child in a limited environment (who probably would
then go on to some form of classroom instruction). The terminal goal is
not to produce an adultLlike grammatical system, but a limited set of
functional utterances that will control some of the child's present
environment. The program includes procedures for programming generali-
zation and its thoroughness makes it ideal for paraprofessional use.

The Stremeland Waryas Program. Stremel (1972) and Stremel and
Waryas (1978) have developed an intervention program for higher-level
populations than the Guess, Sailor, and Baer program. In order to
enter the first step, a child should be able to attend to the supervising



adult, follow simple instructions, and comprehend and label at least
1G pictures and objects.

The program is based on the tenet that early language acquisition
is best described as a rule-governed system that progresses in sequential
stages. Following'the guidelines offered by Bloom (1971, 1974) and,
others, Stremel and Waryas stress the teaching of grammatical forms'
'(e.g.,- subject- verb- object) to express underlying semantic relations.
Like the Guess, Sailor, and Baer program, individual responses within
each step of the Stremel and Waryas program are taught by applying operant
conditioning techniques (stimulus control, shaping,. and differential
reinforcement). The program is thus a combination of psycholinguistic
theory and operant technology.

The curriculum has three content areas: (I) Early Language Training;
(II) Early-Intermediate Language Training; and (III) Late-Intermediate
Language Training. The Early-Language Training phase teaches the child to
express a wide range. of nouns and verbs; then, language structures such
as NOUN + VERB ("Mama go") and VERB + NOUN ("want cookie"). As training
progresses, these grammatical structures are expanded to include pronouns,
adjectives, prepositions, and the who-what-where questions. Training
emphasizes both receptive and productive use of these basic grammatical
structures. After students have mastered most of the grammatical
structures trained in Phase I, they are advanced tvEarly-Intermediate
Training. During this phase, group instruction may replace one-to-one
instruction. Training in this phase focuses on expanding the use of a
basic grammatical repertoire. and teaches the productive and receptive
use of auxiliary verbS, negatives, and possessives. The final phase
continues.to build grammar and use of syntax by teaching plurals and
noun/verb tense agreement along with other forms.

The Stremel and Waryas program is not as well specified as the
Guess, Sailor, and Baer program, nor is it available as a completely
published training program at this time. In order to use it appropriately,
it is necessary currently to get at least some training from the developers.
The program is widely used, although it has not been field-tested outside of
the Parsons State Hospital where it was developed.

Verbatim Observations. Data for the longitUdinal analyses of subjects'
language generalization to the natural environment was derived from samples
of subjects' language in the natural environment. A trained observer -

made verbatim transcriptions of subjects' utterances during 15-min
observation periods. During the observation a tape-recording of the
child's language and the language directed.to the child was made. The
obdrver used the ta0-recorded sample to supplement and correct the
record made in vivo. 'Tape recordings of the children's language were
'obtained by having subjects wear an apron containing a small, wireless
microphone. Their speech was transmitted to a receiver and a tape
recorder located in an adjacent room. Procedures for verbatim observations
and preparation, of language samples are included in Appendix 2.
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Following collection, data were entered into alcoMputer and analyzed
using a computer program described later this report. From this
cOrter analysis further analyses were conducted by data clerks and

.

the data was summarized and graphed.

The system used to determine reliability and the reliability quotients
obtained are presented later in this report.

A flow chart of the verbatim data collection and analySis system is
shown below in Figure 1.

Insert Figure 1 about here

Rate Code Observations. Measures of the rates of the subjects'
language, and of adult and peer language directed to the subjects,
were taken using a complex observational code. (A copy of this, code'
is in Appendix 2). Adults and peers were observed for their-questions,
mands for verbalization, models for verbalizations, commentary, and
praise fbr verbalizations directed toward the subject being observed.
Subjects' initiations and responses to adult and peer verbalizations
were recorded. Data were recorded sequentially so that functional
relationships between adult/Peer verbalizations and subject verbalizations
could be determined. ,These data were used to compile quantitati4
descriptions of the demand and support for verbalizations provided in
an environment. Observations were conducted in all settings where verbatim
records were made. However, rate observations were not made for all
subjects nor were they taken at all times during the three-year research
period. The data for each subject are presented in combination-With
the longitudinal generalization data in the results section. Reliability
data on the observation code can be found in the reliability results
section.

Data Analysis. The generalized effects of language training on
several dimensions of the subjects' communication behavior were examined.
Three dimenSions were studied with the assistance of a computer system.
These included vocabulary generalization, structure generalization, and
changes in the complexity of the subject's speech during the treatment
period. Changes in rates of subjects' language display, responsiveness
to verbal input, and performance on standardized, tests were also examined.
The computer-based analysis system and other generalization measures are
described below.

1. Computer Analysis. The computer-based analysis system compared
what the child said in the natural environment'with' trained fdrms
and counted examples of generalization-from training. Two types
of data were entered into the computer: (1) the specific words
(vocabulary) and linguistic structures (e.g., noun-verb; noun-verb-
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Figure 1

Data Collection Procedures

.Observe in vivo
transcr be and code utterances
.Tape-r ord verbalizations

fl

.Transcribe verbatim sample using
tape4ecording
.Code and/or check in vivo'coding

Prepare Sample
for. Computer,

Fntry

Enter :Sample

in Computer

Run Analysis
Program

Summarize Data

GRAPH. DATA

Discard
Sample



noun; etc.). trained; (2) verbatim samples of the child's
language in the natural environment. The program was

'designed to:

a. i Assign part-of-speech categories to all words;
b. Keep track of all the words found in a qhild's language

samples;
c. Keep track of all the examples of trained. phrases found

in the samples;
d.. Keep track of all the words and sentence patterns used in

langdage.training for the child;
e. Find all the trained words and sentence pattern's that

occur in the language samples (generalizatitn.to the
natural setting);

f. Print a summary of all these findings in five different
tables.

The computer system to accomplish these tasks was made up of several
separate programs that were run at various stages in the language analysis
process: Appendix"3 contains diagrams that describe how the various
programs fit together and a brief description of each program.

The program assessed word and structure gtneralization diectly/
as well as measuring changes in overall comple ity of child speech. It
provided an extremely efficient storage system for themass of verbatim
and training data collected on each subject.

4
2. Word Generalization. For some of the children studied, language

training began with training on labels for common objects (e.g.,
.milk, ball, hat). Both the Guess, Sailor, and Baer and the
Stremel and Waryas programs train sets of single words to
criterion before beginning training on word combinations.
The computer program analyzed word generalization by comparing
each child's list of trained labels with the spontaneous
(non-imitated) words in the child's verbatim samples.. Each
occurrence of a trained word was counted and a dictionary
of the child's entire vocabulary was compiled. Word generaliza-
tion data are presented in the results section for each child
who received noun label training.

3. Structure Generalization. In addition to acquiring labels to
refer to things and actions, the language-learning child must
learn a set of rules for combining words into sentences. These
rules are trained by teaching multiple exemplars of each. The
child's task is to learn the rule for ordering words into
similar sentences from these examples, and to demonstrate
knowledge of the rule, by producing novel, correctly ordered
sentences.

14



Evidence of-generalization from training could take three forms:
(-1) the child could use the exact sentence taught in training (e.g.,
"I want a cookie");, (2) the child could use the structure trained (e.g.,
pronoun-state verb-article-noun) and substitute different examples for
some of the parts of speech (e.g., "I want a truck"); or (3) the child
could use the structure trained and substitute untrained forms for,_all
the parts of speech' ("She needs the pencil").

The conceptualization of generalization must take into 'account the
purpose of the language-training. For example, the purpose of the Guess,
Sailor, and Baer program is to train a basic communicative repertoire,
but does not train a complete generatfve,language system. Because.the ,

program has limited objectives, it should be used primarily with severely
or profoundly retarded individuals who have limited potential for language
use. Generalization should be analyzed'in terms of the specific goal
of the program. The goals of the first half of the program (30 steps)
are to teach students control and question-asking functions, .a basic set
of referents, and appropriate "yes/no" discrimination skills. Structurally,
four forms a'e trained. These-forms, examples of the forms, and steps
training these forms are shown in Table 4 below. Structur1 generalization

6

° Insert Table 4 about here

for all subjects trained on the Guesi% Sailor", and Baer program was analyzed
across these four forms.

The Stremel and.Waryas progragNeas designed for higher level children.
It teaches both generaT and specific syntactic rules that form the bases
of a complete language repertoire by training exemplars of these rules.
For example, the generalstructure Pronoun-State Verb-Article-Noun is
)aught by training the student to produce a series of examples such as

want a cookie," under the'appropriate stimulus conditions. Specific
forms are combined into more general forms For eAmple, the general
form (Modifier) Nominal-Verb (Modifier) Nominal cqpIrd be taught using
the examples frOm component structures, Nbun-Verb-Noun, Pronoun-State
Verb-Noun and Noun- Verb - Adjective -Noun. In the structural. generalization
results sections, data are presented for these general, forms with the
specific forms represented as training exemplars of these structures.

Regardless of the training program used, generalization data were
collected in the same way and initially analyzed using the same computer
program. A record of each subject's training, including syntactic
patterns and examples, was'compared with the transcript of utterances
for each sample. Thecomputer coded each utterance in the transcribed
sample as a syntactic string (e.q., Noun-Verb-Noun; Pronoun-Verb;
Pronoun-Verb-Adjective-Noun), then compared each utterance pattern with
the patterns trained or to be trained. Two summaries of generalization
of structures, first occurrence (novel examples bf a trained pattern)
and frequency (total number of instances) of usage of the trained'pattern

15
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Tablg 4

Struck Generalization Forms

Guess, Sailor, and Baer Program

peps_1-29

Form 'Exemplars Steps

I want (+)

.

Want (N) -
I want (N)
I want ((verb)

I want (verb) (object).
I want you (verb)
.I want you (verb) (object) .

3, 8, 9,

16, 18,
10A, 11A, 15A,

20, 22, 24, 29 =" 12

. What (that)?
(doing)?

0
What that?e
What doing?
What (are) you doing ?'

4, 5, 25,

.

27A, 28A = 6

No,
I/You (verb) (ing) I (verb)

You (verb). (ing)

.7
10B, 13,
(11, 14,
27, 28,

16

15,

29)

= 3
18, 2a, 22, 24,

I/You verb) (object)
.

I (verb) (object)
You (verb) (ing) (object)
I/You (verb) (ing) (object)
You (verb) (object)

11, 14,

27, 28,
15,

29 =
18, 20, 22,
10

24,



Were cOmputed for each verbatim samples. The computer analysis system
is outlined in Table 5 below.

Insert Table 5 about here

Ah experimental analysis/Of structure generalization is possible when
) language training proceeds through a series of steps in .eachof which a
(- specific structure is taught. By taking baseline measures on a subject's

use of structure prior to training, a multiple baseline experimental
analysis (Baer, Wolf, & Risley, 1968) is possible in which each syntax
trained represents a separate baseline. A sufficient experimental
analysis and generalization ssessment requires that at least three
forms be trained and measure sequentially and that the subjects'
spontaneous language be monitored fbr a leRgth of time before and after.
training'to demonstrate experimental control:. Where possible, experi-
mental designs were implemented and are represented in the individual
subject data presented in. the results section.

4. Complexity Measures. The complexity of echild's speech can
be estimated in several ways. Complexity measures represent
general features of a child's speech, for example, the typical
length of utterances, or the frequency of nouns, verbs, and
modifiers. Complexity measures are useful in tracking major
developmental changes in the child's speech, but do not

I describe specific acquisition or generalization. These
measures were used to represent increases and changes in
subjects' overall development, and may be indirect measures
of the effects of language training. Eight measures were
calculated for subjects. They were made directly from the
verbatim records or each subject and done by the computer
program previously described. These measures are briefly
described below.

Mean Length of Utterance '(1LU). MLU is a widely used measure of a
child's general language competency. An MLU of 1.0 indicates a child is
only using one-word utterances. A higher MLU would indicate the child
combines words to make sentences, at least sometimes. MLU is a useful
indication of structural complexity until the child reaches an MLU of
about 1.4 or 4.0.

Upperbound. Upperbound refers to the longest meaningful sentence
--fmind.in a given verbatim sample. It is a numerical representation to
some extent; of. the most complex linguistic example in a given sample.
,For example, the first time a child displayed a 5-word sentence in a sample,
it would then be noted by this measure. Across observations, upperbound
indicates the child's progress in terms of length of utterances. Upperbound
is a range" indicator; MLU is a modal or typical performance measure.

16
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PROCEDURE

Read each utterance' .

2. Segment main claus6)

3. Assign syntax' nOtation.

11; tompare syntactic pattern, of

Utterance with training

'patterns

0

5. Determine if form is novel

6. Enter example into sO)ect's

'Iclause]dictionary

v7. Repea;'''until all utterances

are analyzed' ;

8. Print outsummary of data

SYNTAX ANALYSIS PROGRAM

EXPLANATION.

Utterances in sample are read sequentially.

Removes vocatives (names and attentional, words)

and interactionalsAe,g.., please)!,'

Eath word was previously assigned apart of

speech in the word analysis stage, Parts of

speech are recalled from the sentence record

and printed in sequence to pnoduce.a syntaCtic

string,

Program searches the list of trained .synteX

forms and indicates:if the utterance matches

a tritning fbrm, '

Program compares' current utterance with all

previoUs exzimples of the same syntactic form

and indicates if the utterance 'is" an old or

new example of that form

If the example,is, novel, it ,i's,entered.into the ,.

list of examplis'of the fOriuse(by the subject,':

Talliesbf oid'ind new examples Of.each.grammatitir

form ere kept

1."

.tfAMPLES

SAMPLES

Nanty, I get cookie ,

Want cookie; please

CLAUSES

Clause

Syntactic

'Form,

New/

Old' Trained' Occur

I get cookie

Want cookie

Pro V N

V N

New

Old

10

Yes'

TRAINED FORMS

,SYntattit 'Form

.

Examples

N V :Boy eat
.

Dog run

Pro V li :I want car

CLAUSE. DICTIONARY

Clausea.
e ,

For :

first

D'ate

last

Date,

i

Occur

. I.want ball 'Pro V:N, . 9/18/78 9/18/78 !, 1

Boy sit . N V. :9/2D/78 9/20/78 ., 2

I get cookie Pro V N 9/27/78 9/27/78 1

,I A' CLAUSE00,1r5A*E,,

Date: 9/27/70 11, .

Setting: LPP ..

PRO V ''.1,

Clause 0 New /00''. Trained? 'i. .10 Occur
...,

I get bookie

I want car

, 'Jew

Old

Partial

Identical



Nominals. Two measures of nominals were made. Occurrences of new
nominals in the child's repertoire were noted to provide a direct measure
of the acquisition. Mean number of nominals per sentence were determined
to provide a measure of diversity of the child's 'vocabulary.

Verbs. Both rate of acquisition (novel occurrences) of verbs and
number per sentence were-tracked:- Verbs per utterance is an excellent
indicator of complexity of a child's grammar.

Modifiers. Modifiers included adjectives and adverbs. These words
are used increasingly as a child gains linguistic sophistication and begins
specifying desires and observations more precisely. Acquisition of new
forms and mean number per sentence were determined.

Function Words. Words, such as articles and prepositions, clarify
meaning in a sentence. Their use reflects further sophistication by the
subject. Both acquisition of new forms and mean number per sentence were
tracked.

\ The computer program calculated each of these complexity variab'es
for each verbatim sample. Changes in variables over time are discussed in
the results section. Complexity data are presented 'graphically in
Appendix 5 for each subject.

5. Rate Analysis. The application of the rate code has been
described previously and is presented in detail in Appendix 2.
This code facilitated the tracking of several "social speech"
variables representing important measures of the communication
situation. The rate code yielded four measures described below.

Rate of Adult Verbalization. This measure indicated the demand
characteristics of the generalization environments in which subjects were
observed in. Low rates of adult verbalizations-indicate few requests for
language, and few opportunities for generalization. High adUlt verbaliza-
tion rates may indicate a supportive environment for generalization because
the child has many opportunities to participate in verbal interactions.
Possibly, increases in rates of dult verbalizations directed to a particular
child over time may reflect impro ements in the child's social-language
skills that make him a better son for the adult to talk to.

Child. Initiations. These are verbaliiations by the child not
immediately preceded by a verbalization from an adult or peer. Increases .

in initiations may show that the child is becdming a productive language,:,..,,
user,, in the 'truest sense. He or she t$ .using language not only to respond'
to other verbalizations, but to begin and conduct conversations.

Total Child Verbalizations. This represents a very, straight-forward
index of the child's rate of productive 'speech usage.

28
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Percent of Obligatory Occasions Responded To. Obligatory speech
situations are those in which the subject is required to respond with a
vocalization: adults or peers asking the subject questions requiring
other than a yes/no answer, or when they mand the child (give an instruction
for verbalization: "Tell me what you're doing")..7 or when they directly
model a verbal response for the child to imitate. This variable is a
measure of the responsiveness of the child in various demand situations.
The number of those opportunities provided to the child, as an index of
the demand characteristics of the environment, is measured concurrently.

Rate measures were used to compare various generalization environments
studied and provide a possible correlative explanation of variances in
generalization levels across environments. However, the primary purpose
of the rate measures was to provide another descriptor of students'
communication development over time with an emphasis on the social/
communicative rather than structural aspects of language. It was not
possible to conduct rate observations concurrent with every verbatim
observation. The longitudinal rate data for each subject are discussed
in the results section and presented graphically in Appendix 5.

6. Standardized Measures. All subjects were assessed regularly on
a battery of standardized language development tests. The
assessments provided a secondary measurement of language training
effects and allowed implications of the longitudinal results
to be applied to other children of comparable disability levels.
Furthermore these measures provide a basis for comparing t
subjects with experiments.

Scores on standardized tests can be found in the subject descriptions
presented previously, and changes in each child's assessment scores are
included in the results section along with the primary generalization
data.

The assessment tests were administered to each child by that child's
language trainer. The Peabody Picture Vocabulary Test (Dunn, 1965), the
Houston Test for Language Development (Crabtree, 1963), and the Test for
Auditory Comprehension of Language (Carrow, 1973) were given to most
subjects; the Ski-High Receptive Language Test (Longhurst, Brierylt Emery,
1974) was used with minimally skilled children. Detailed descriptions .

of each test are provided In Appendix 4.

Reliability

Extensive reliability observations were conducted an both the
;:verbatim observation system and the rate code observation system.
Reliability observations were taken between observers across different
children, and different settings. To calculate reliability, observers
determined agreements and disagreements, added these sums together
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and divided this sum into the total number of agreements found to yield
a reliability coefficient. The exact formuTh used was:

Agreements
Agreements and Disagreement X 100 = % Reliable

For the verbatim observations reliability was taken on the
segmentation of utterances into meaningful linguistic units and on
the recording of the actual words spoken analyzed on a morpheme by
morpheme basis. For a given reliability assessment, each observer
made an independent record during the same observation. When these
records were complete, they were compared for agreements and dis-
agreements in terms of morpheme and correct segmentation. The specific
rules used can be found in Appendix 2.

For the rate code, observations reliability was taken on the exact
recording and coding of various verbal events defined in the code, in
the exact order in which they occurred. All behaviors defined by the
code were included in this analysis and reliability was scored for each
category. The exact rules used to determine rate reliabilitican be
found in Appendix 2.

In the remainder of this section reliability data are presented
for each research site.

KNI. Reliability on the use of the rate code at KNI is presented
in Tigi 6 below. Reliability is organized on the table by setting,
observer and child.

Insert Table 6 about here

A total of 91 reliability assessments were made at KNI across the
four settings observed in: the classroom, living unit, dining hall,
and art classroom. Over-all reliability ranged from 75 percent to
84 percent agreement across these settings. Reliability was also
assessed across seven different observers who at one time'or another
observed in these settings. Their individual reliability averages
ranged from 67 percent to 83 percent agreement. A total of 10
children were observed in the course of reliability assessments.
Reliability across these subjects ranged from 69 percent to 95 percent
agreement. Over-all reliability for the rate code at KNI averaged 77
percent.

Reliability for verbatim observations, assessed by individual,,
observers, is present& in Table 7 below. Reliability data is shown
for morphemes and segmentation.
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By 0

By

TOT

Tabl e 6

KNI RATE CODE RELIABILITY

___
eLLing.

it *4

OBS. AGREEMENTS DIS'AGREEMENTS i

Class 62 5125 1539 77

Unit 14 590 127 82

Dining Hall 14 551 183 75

Art 1 41 .8 84

oserver
LO 27 2055 ,651 76

27 1737 548 76

SM 17 1047 275 79

NZ .6 621 125 83

VR .6 507 109 82

PC 4 195 77 72

AB 4 145 72 67

:hild

SC 29 1791 657 73

BY 28 22E5 587 80

DX 12 831 162 84

JR 11 460 205 69

CL 3 297 90 78

SI 2 301 90 77

JM 2
L'

159 13 92

TG 2 119 42 74

BT 1 , * . 36 9 60

SS 1 26 93

%L
91 6307 1857 77



Insert Table 7 about here

Morpheme reliability data shown for 11 different observers.
Reliability .averages across these observers ranged from 76 percent
to 91 percent agreement. Segmentation reliability is shown for
four observers. It ranged from 94 percent to 98 percent agreement.

Verbatim reliability by child is shown in Table 8 below. Again,
reliability is broken down for morphemes and segmentation.

Insert Table' 8 about here

Data is shown for 15 subjects, four of whom did of participate
in the generalization analysis. Morpheme reliabilit ross subjects
ranged from 77 percent to 100 percent agreement. Segme tation reliability
ranged from 90 percent to 100 agreement.

Verbatim reliability data is presented by setting iii Table 9 below:

Insertjable 9 about here

Generalization data for KNI subjects is presented for four of the
five settings represented (no home data is presented). Across these'
four settings morpheme reliability ranged from 82 percent to 89 percent
agreement. Segmentation reliability ranged from 96 percent'to 98 percent
agreement across these four settings.

Lawrence. Reliability on the use of the verbatim observation
systemNross observation settings is presented in Table .9 above.
Morpheme re ability at LPP averaged 8.6 percent agreement while home
morpheme reliability averaged 74 percent and segmentation reliability
averaged 96 percent agreement.

Insert Table 10 about here

Verbatim reliability was taken across 22 children, nine of whom
were not subjects in the longitudinal generalization analysis. Morpheme
reliability across these'subjects ranged from an average of 68 percent
to 95 percent agreement. Segmentation reliability across 17 subjects
ranged from 76 percent to 98 percent agreemen
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Table 7

KNI VERBATIM RELIABILITY

by observer

OBSERVER
#

OBS. AGREEMENTS
DIS-

AGREEMENTS % AGREEMENTS
DIS-

AGREEMENTS %

J.K. 36 2409----... 468 84 --- - -- ...

S 2 Me 40 2713 466 85 - - - - --

A.B. 2 191 18 91 --- - -- 1210

'L. 0. 27 1583 294 84 --- . an, OM

A. C. 4 164 51 76 --- =DIM OP 1210

V2112 43 4260 4.55 90 --- ....... ..

P. V. 5 347 83 81 --- 111111.= 1M2

N. Z. 38 2561 4.19

322

86

87

344

513

5

10

91

98

96,

94.

R. C . 32 2175

D. U. 13 609 79 88 269 11

S.F. 22 1233 171 88' 801 52



Table 8

KNI VERBATIM RELIABILITY
by child

CHILD-
#

OBS . AGREEMENTS
DIS-
AGREEMENTS

I
% AGREEMENTS

DIS-
AGREEMENTS %

S . c. 50 2764 325 9 322 4 99,

97T.G. 28 1194 193 86 295 10

C.L. 10 773 79 91 398 23 94

K.M. 9 647 72 90 47 1 98

B.H. 2 32 o [OC) 11 0 10)

*B.Y. 82 6030 1626 79 267 17 94

S.I. 3 281 36 89 48 3 94

W.W. 2 249 32 89 102 11 90

D.X. 15 322 42 88 60 1 98

41s.s. 8 696 44 94 100 3 97

J.M. 19

r

713 98 88 178 2 99

B.T. 5 507 102, 83 -__ ___ __

*J.R. 13 403 6o 87

K.O. 8 397 33 9.2 300 11 96

*S.R. 13 276 81 77 --- --

*Subject not inciLled in analysis of generalization
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' Table 9

VERBATIM RELIABILITY
by setting

SETTING
#

OBS. AGREEMENTS
DIS-

AGREEMENTS AGREEMENTS
DIS-

AGREEMENTS %

Living Unit 49 2447 417 85 279 7 98

Class 154 12193 1885 86 1699 73 96

Dining Hall 43 1754 389 82 117 4 97

Art Class 7 456 58 89 33 1 97

Home
.

7 177 56 . ,76 --- ---
4

SETTING
#

OBS. AGREEMENTS
DIS-

AGREEMENTS AGREEMENTS
DIS-
AGREEMENTS °

LPP 46 4432 717 86 - -- -

Home 4 802 276 74 422 1p 96

Other 2 14 9 62 10 0 100
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LAWRENCE VTeRIYATIM RELIABILI TY
by child

CHILD
#

OBS. AGREEMENTS
DIS-

AGREEMENTS % AGREEMENTS
D1S-

AGREEMENTS %

M.J. 31 2398 571 81 462 . 84 84,

D.A. 25 2027 516

.

.

700

v

72 934

90J.C. 13 1418 47R 75 42 48

L.C. 13 595 80 88

._ .....

458 32 94

*MA. 11 1277 260 83 --- ---

J.H., 11 1233 255 83 --- --

*B.C. 2362 435 84 481 80 86,

*B.S. 210 78 ---

K.S. 7
604 -97 85 240 7. 97

*J.0. 6 984 255 79 209 17 92

.W.A. 6 381 116 76 152 34

1

82,

98J.I. 118 14 89 56

*K.C. 5 354 81 :1 --- --

*J . R : 5 278' 4 3

t,0

:6 --- ---

*B.H. 5 783 155 ' 170 16 91

D.N. 5 387 91 10 198 17 92

\ C . U. 5 290 52 14 189 15 92

D. 1<,..- 3 74. 34 .8 68 10 87

C . Z . 1 'N 81 13 :6 69 7 91

3 . T . 1 463 2 8 1 5 1 1 5 12, 91

*D . D . 1 135 3 3 :1 38 4 91

*T. L. 1 23 2 s2 14 7 67

*Subject not included in the analysis of generalization
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Verbatim reliability across observers is presented in Table 11 below.

I
'Insert Table 11 about here.

Morpheme reliability across 21 independent observers ranged from
74 percent to 89 percent agreement. Segmentation reliability across
12 observers ranged from 79 percent to 94 percent agreement.

Rate code reliability-by child is presented in Table 12 below.

Insert Table 12 about here

Rate code reliability is summarized by four categories: teacher.
behavior, child behavior, consequent behavior, and overall. Data is
shown for 19 children. Reliability on teacher behavior ranged Oom
61 percent agreement to 90 percent agreement. Child behavior' re4abilify
averages rangedfrom 75 percent agreement to 95 percent agreement.
Consequent behavior reliability averages ranged from 35 percent to
100 percent-agreement. Over-all,reliability averages ranged from 72
percent agreement to 90 percent agreement.

Rate code.reliability,by observer is presented in Table 13, below.

Insert Table 13 about here

Data is,shown, for 12 observers. Overall reliability averaged
79 percent agreement and ranged from 68 percent to 84 percent agreement.

Parsons- Overall reliability eta on the verbatim observation
system and the rate code observation system are Presented in Table 14
below for the Parsons site,

Insert Table.14 about here

0

`- Reliability on the verbatim code across subjects ranged from 82
percent to 95 percent agreement, with an overall average of 89 percent`.,
Rate code reliability averages for the eight subjects ranged from
79 percent to 99 percent agreement and averaged 89 percent overall.

Summary. A large number of reliability assessments were.made,on
the verbatim and rate code reliability systems employed in thejOngitutlinal



Table 11

LAWRENCE VERBATIM RELIAB I LI.TY
by observer

OBSERVER
#

OBS.
,

AGREEMENTS
DIS-

AGREEMENTS % AGREEMENTS
DIS- _

AGREEMENTS
..

%

M.S. 42 3520 535 87 ---- ---- -

S.R.
,

25 -2269 322 88 ____
.

R.B. 17 1251. 213 85 ---- ____ -

B.A.
..J

34 .2168 561 79 ---- ---- -

.

-

A.C. 3 ' 399 1 139 74 ---- ----

C.A. 9. 510 137 82 -.---, ____

A.E. 11 720 224 76 - - --

E.R., 14 981
4?

252 80 -

R,M. 15 1887 499 79 ---- ---- -

'.. M.B. - 4 202 52 80 164 -28 85

B.J. 92 . 10301 1136 , 83 3844 408 90

'J.M. ,1 10 1333 . ',-358 79 398 -49 , 89

M: R. 17 . 1543 453'" , 77 439 39 . 92

R.M. 11 1063 , 214 83 312 80 , 80

M.J. 9 1562 396 80 -407 64 86

J.J. , 18' . 2441. 591 80 1045 72

$

94

J.S. 7 613 76 89 236 21 92

S.S. 6 636 100 86 195 14 93

S.J. 7 537 100 74 257 19 9,3

J.. 14, '1021 122 89 -476

,

29 94

-2M.M.,,, 341. 80 81 79
-.

. , 21

u

79

v . .. . ,
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able 12

LAWRENCE RATE CO6E,fiELIABILITY

By Child

CHILD 5

0

TEACHER BEHAVoi, CHILD BEHAVIOR .COH8E00EHT EEHAVTOR OVEPALL

OBS. Agreements Disagreements E Agreements Disagreements % Agreemems ,'Disagreements . %; Agreements Disagreements

19 283 115 71 't- 652 132 83 63. ..'
44 .$2' 998 . 285 78

OH 14 162
.

43 79 145 25 ' 85 10'
... .

:5 67 317
. I

73 81

WA . '12 .225 63 78 378 90 81 59 .34 ' . 63 664 184 78

1U 327 .86 79 542 116 82 50 42 54 919 .244 79.

7 43 74 236 48 82 54 35 61 524

.

93 77

BC 6 31 78 270
.

70 79 39
.

'20 66 -'

.

421 3[21 78

DK 5 74 18 80 150 19 89 6

i

. 9 40 230 46 83

BS 5 158 29 84 221 44 83 49 77; 428 '87 ' 83

64 11 85 64 17 79 '3 4 43 131 :32 80

34 11 75 77 22 77'. 5 9 35 116 43 72,.

'CU' - .,, 4 141 30 82 145 " 23 86 27 15 64 ' 313 68 82

.. 31 . 117 , 18 87 114 : 6 , 95 34 7 83 265 !. 31 90'

tD:, 6 90 olit5, 19 03 10... , ;' 9 52 229 34''.: 7

..p-

87

1.,6 109. 11 '84 136 14 91 34 16 68 2-9 51.;,.'.'' :.85

Bit . 43
...'

'12 :

,

78.: 59 88 9
5

64 111
..

25
.

.81

,

27
.. . -61 58 87 66 91 .. 28 76

66 14,. 82 72 23 75 15 .10
. .,

.c,

VO 155 a 47 76

19 82 29
.

91'
5 '''' 1 80' 98 16 66

SQ L, 's 1 90 12 .''s."-

...

80
.

4 ' 0 100 25 4 86
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Table 13

LAWRENCE RATE CODE RELIABILITY

By. Observer

iSbIVER

ITEACHER
#

BEHAVIOR cmip BEHAVIOR I CONSEQUENT BEHAVIOR OVERALL

OBS, Agreements
-4

Disagreements % Agreements Disagreements % Agreements Disagreements Agreements Disagreements %

RL 92 41683 451 79 2593 1569 84 362 212 43 4998 1232 . 80

CA 52 1055 3v:.
..

. ,74

--

1726 475 78 . 326 154

138

6B

63_

3107

3047

1002

692

76

81

Jr. 45 1032" 269 79 1785 285. 86 ',:,':?30

fsi3 30 616 157 80 1045' 209 1A3 165 84 66 1826 450 An

al , 27 . 483 124 '00 865 191 82 127 63 67 1475 378 80

ST 20 407 189 68 631 206 75 137 69 67 1175 464 72

AB 19q,',. a 287 101 74 556 129 81 48 62 44 891 292 75

MR

....K..;

12 175 48 78 399 42 '90 52 26 67 626 116 64

JO 12 291 65 82 -402 110 79 68 28 71 761 203 79

!IQ 10 241 74 4 77 299 63 83 54 29 65 594 166 78

102 7 71 35 '
6.7 182 66 73 54 17 70 307 118 72

SY 6 69 3 68 71 32 69 6 6 146 70 OP

70TAL 332 6410
. .

T1918 77 10914' 2377 82 1629 aaa

,50

65 18953 5183 79
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Table 14

OBSERVATIONAL RELIABILITIES

PARSONS SITE

Number of
'

Verbatim Code

Observations Dates of Observation

Number of

Reliabilities

% of Total

Reliability

Number of

Rate Code ,

Observations

Dates of

Observation

Number

of

Reliability % of Tota .

550 947 to 7-79 48 95% 9-77 1 89%

240 9-78 to 7-79 19 90% 9-78 , 1 97% tl

150 10-78 to 6-79 17 88% * 5
10-78 1 99%

530 9-77 to 7-79 42 92% * 5
9-77 2 92%

660 10-76 to 5-79 63 85% 35 1-77 to 4-77 9 80%

280 9-77 to 8-78 20 89% * 5
9-77 1 79%

330 1-77 to 7-77 51 92% 80 1-77 to 4-77 21 87%

110 7-76 to 5-77 , 15 82% 25 2-77 to 4-77 5 88%
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generalization research . The results of these assessments are only
summarized in this section. These summaries show that with few exceptions
the measurement sySlems used appeared to be sufficiently reliable to
support a meaningful analysis of the data they provided.

Results

In the following section the results of the longitudinal analysis
of language generalization are presented for the KNI, LPP and Parsons
sites. The results for each subject, 32 in all, are briefly presented.
Each of these presentations attempts to characterize the child's data as
concisely as possible. Graphs of structure generalization are presented
for each subject. Graphic presentations of complexity and rate code
data (where available) are presented for each subject in Appendix 5.
However, significant findings of the complexity analysis and rate Code
analysis are noted in the discussion of each child's results. At the
completion of the presentation of the results for each setting the
results for that setting are summarized and discussed. At the conclusion
of the entire longitudinal results section a general discussion of the
findings and their varied implications is presented.

A total of 87 figures are presented in this section. Each of these
figures presents generalization data of a particular structure(s), taken
from the natural environment observations. The same format is followed
in each figure. Each is a cumulative graph of types and tokens of the
structure represented. When a curve on the graph is moving upward the
form in question was observed occurring. When the line is flat, the
subject was not using the form. When only lone line is present on
the graph, all forms used by the subject were novel (had not been
observed before). Where two parallel lines appear on the graph, the
lower one represents types (novel occurrences) and the upper one
represents tokens (all occurrences, novel and otherwise). The numbering
on the vertical axis of the graphs varies depending on the rate displayed
by the subject in question for the particular form in question: The
horizontal axis represents either observations across time or blocks of
observations across time. Where blocks are used this was done because
the number of observations taken was too large to represent each by a
separate data point. So the data was blocked, usually into four observation
sums, and the sums for these blocks graphed. Where small numbus in
squares ( 3 ). are shown on the graph, these represent the implementation
of training steps. The number in the square corresponds with the number
of the step trained by the respective training program for that subject.
Other variations that occur from graph to graph should be self-explanatory.

A5



KNI Results

Generalization data were collected on 11 severely retarded children
residing at the Kansas Neurological Institute. These data were taken in
the children's classro6m, dining hall, living unit, and for some subjects,
in art class. Nine of the 11 subjects were trained on the Guess, Sailor,
Baer language training program and the other' two were trained on the
Stremel and Waryas training program. The results for each subject are
briefly described below. Graphic representations of the subject
complexity data can be found in Appendix 5 as can rate code and other
data where relevant. A discussion of the results for this population
follows the results:presentation.:

Subject: S. Sex: Male Age: 12.1 to 14.7

Training

S.C. was admitted to KNI in October, 1971. Training on the Guess,
Sailor, and Baer program beggpftwith step 3 and proceeded through step 22.
Fortythree nouns were trainbCk Steps 21 and 23 were not trained because
they involves yes/no responglef with which,S.C. had extreme difficulty.
Criterion was not reached orb peps la, 17 and 19. The mean time spent
training each step was 13 seM'ons.

Assessments

The results of thePPVT., Q-ACL and Houston (Part I) are presented
beloW. '"

PPV STACL. Houstonf IN 111

March 1977 44

April 1977 ..

May 1977

September 1974
October 1978

Unscorable
Unscorable

Word Generalization

S.C. was observed 317 times (dining hall--118; class--104; unit--95)
from November, 1976, thi.ough May, 1977. Twelve trained nouns were
observed during baseline.. The word weillization ratios were: one
occasion, 4/31 = .13; two occasions, 2/31 = .06; two settings, 2/31 = .06.
S.C.'s vocabulary included ,712 words.

32 Mo.- level
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Structure Generalization

Generalization data on the four functional forms are presented in
Figures 2-4. There were no baseline data for any form because training
began prior to the beginning of this project. Training. accelerated
S.C.'s use of "I want X" in all settings. During training the other
forms occurred but his-Use of these forms was not maintained.

Complexity Effects

MLU increased slightly during the observation period (from 1.121 to
1.74). Upperbound was variable (range: three to seven morphemes). For
brief periods during March and April, 1978, upperbound remained 4 seven
morphemes. Other complexity measures were variable (no trends were
apparent, except verbs per utterance increased from .10 to .30). The
mean rates of nominals, modifiers, and function words were variable.
The mean verb rate increased slightly.

Rate Effects

Ninety-three rate observations were taken in the fall of 1976 and
the spring of 1978. S.C.'s total verbalization rate and inAtiation rate
decreased, over the observational period in all settings Teachlr
verbalizations and consequent behaviors were higher in the- class setting`.
The percentage of obligatories answered was high (between 60 and 70%) .

Summary

Training accelerated S.C.'s use of the form "I want X." The complexity
of S.C.'s language changed very little. The percentage of obligatories
oenviered was high in all settings.

14;
P

ct: -D.X. Age: Male Age: 14.2 to 16.11

D.X. was admitted to KNI in September, 1970. Training on the Guess,
Sailor, and Baer program began with step 1 and slowly progressed ta,step 14.
The mean time spent training per step was 64 sessions. Criterion was
reached on all steps except 1, 2, 7,-10, 13 and 14. Step 6 was not
:trained. Thirty-one specific nouns were also trained.

Assessments

The results of the PPVT, STACL, and Houston .(Part I) are presented
below.
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Figure .3
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FORM: WHAT (THAT)? (DOING)?
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PPVT STACL Houston

March 1977 M.A. 2-7 - - -- 24 Mo. level
April 1977 Unscorabe ___-

.

September. 1978 - -- ---- 18 mo. level
October 1978 M.A. 2-0 linscorable ____
July1979 M.A. 1-11 Unscorable _-__
August 1979 -_,_ - - -- 29 mo. level

Word Generalization

A4 '

A total of 411 vert?atim obsOrvations were taken from November, 1976,
through May, 1979 (class--147;'dIning,hall--113; living unit-107; art
class--44). The word gen4mlization ratios were one occasion -- 14/31 =
.45; two occasions--10/31 = %32;;.tWo settings:!--9/31 = .29. D.X.'s

A w

vocabulary included 261 words.

Structure Generalization

Training was conducted on all four functional forms. No baseline
data were available for three of the forms because training began prior
to the beginning of this project. During training on step 11, the
occurrences of the form "I want X," accelerated in class and dining hall.
Occurrences of I/You Verb(ing) accelerated in dining hall. The form
I/You Verb (Object) occurred in the,living unit before training. After
training began, generalization to class and dining hall occurred but
did not maintain. The form "What (that) (doing)?" was not observed
in any setting. D.X.'s structure generalization data are presented
in Figures 5 -7.

Conmplexity Effects

MLU was variable and generally low, ranging from 1.0 to 2.9, with
a decreasing trend. Upperbound revealed no trend, generally, staying
around three or four morphemes (rangeg one to seven morphemes). D.X.'s
utterances mainly consisted of nominals. Other complexity.measures were
low and variable with slightly decreasing trends. The mean rates of
nominals, verbs, modifiers, and function words were very low and variable
with no trends.

Rate Effects

A total of 115 rate observations were taken in the fall of 1977
and the spring of 1978. D.X.'s verbalization rate was very low in all
settingsThe highest verbalization rates were found in class. The
percentage of obligatories answered averaged 40 percent in all settings.

25 58



Summary

D.X.'s verbalization rate was very low. Training effects (acceleration
and generalization)-were observed in the class and dining hall settings.
The complexity and diversity of D.X.'s language changed little over the
observational period.

Subject: B.T.

Training

Sex: Male. Age: 12.8 to 14.1

B.T. entered KNI in February, 1973.Jraining on the first step
Stremel-Waryas lirogrambegari in March., 1978. Verb-Noub (3 -6 -7.8 to
19 exemplars) and PronO07-Verb (11-6-78 to 1-18-78, 7 exemplars) forms
were trained ,,next.Cri,teriOn 'was reached on both structures.

Assessments.,

The results of. the PPVT, STACL and HogstOn (Parts are presented
2416w...

PPVT . HOLson'

October 1978 M.At 3-0 Unscorabl e

Word-Generalization

B.T. wasobserved 195 times from. October, 1977, to March, 1979,:
(cliss-262; living unit--63; dining hall--46; art class--24). lx

35 mo. level

trained verbs were observed to be used by the child during baseline.
The word generalization ratios were: one occasion 2/9 (.22)1 two
occasions, 2/9 (.22); two settings, 1/9 (.11) B.T.'s vocabulary included..
732 words observation ended.

Structure Generalization

The trained structures were collapsed into one general class:
Nominal-Verb/Verb-Nominal. This form occurred extensively during
baseline. Generalized training effects were observed for. the structure
Pronoun-Verb in all settings. Baseline.occurrences of the form
Nominal-Verb/Verb-Nominal were all 'occurrences of the Verb-Noon form'.
B.T.'s structure generalization data is presented in'Figures'8-10.

.is.

ComplexityEffects
.

MLU was variable and changed little over time. It averaged just
under 3.0 (range: 1.66 to 3.28). Upperbound followed the same pattern,
generally around 7 morphemes (range: 5 to 10 morphemes). The number

* `26 -50
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Figure 10
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of nominals per utteranceincreased slightly over time. Oth4r,coM
measures revealed variability but no trends,

Rate Code Effects

Thirty-eight rate code observations were.jaken from October, 1977,'.
to December, 1977, dining hall=-15; class--10; living unit--5; art
class--8; B,T.'s total verbalization rate and initiation rate were high
in all settings, especially class and, art class. The mean percentage of
obligatories responded to was 75'percentior more in all settings except
the living unit.

Summary

Training on the structure Verb-Noun Was inappropriate as there were
many occurrences observed during baseline.0 Pronoun-Verb generalized
to all settings soon aftsr training commenced, however, the rate
complexity and diversity of 81.'s language changedmvery 'little over tirrie.

Subject:' C.L.

Training

Sex: Male Age: 15.1 to 16.7

C.L. entered KNI in September, 1970. Training in the Guess-Sailor-Baer
program began in October, 1978, on step 15. Step 15 was soon discontinued
and training on step 11 initiated instead, after which, training proceeded
through step 27. Criterion was not reached on steps It, 17, 19i 21, 23, 24,
26 and 27, however, six of these steps trained the productive responses
yes and no , which were not tracked in the longitudinal analysis.

Assessments

The results of the PPVT, STACL and Houston (Part I) are presented
below,

PPVT STACL" Houston

October 1978 M.A. 2-1 Unscorable 31 Mo. level
July 1979 M.A. 2-0 Unscorable
August 1979 33 mo. level

Word Generalization

(Not applicable)

27



Structure Generalization

.°-One hundred fifty - seven observations were taken from October, 1977,
through May, 1979; class - -52; dining'hall--56; living unit--53; art
class--26. 'Generalization data areshown.in Figures 11-16. Generalization
, were observed on the form "I 'Want 1," in class and.the living unit.
Effects may also have octurred.in other settings, but baseline data
were not available for comparison in those settings. Slight training
effects occurred on the form "What (that)? (doing)?".in 'class and dining
hall. Effects on the ;form "I/You verb(-ing)" occurred in class.
strong effect on the form "I/You verb object" occurred in class. There
were possible lesserffects in other settings.

Complexity Effects

C:L.'s language complexity changed little over the observational
period. There were slight decreases in MLU, upperbound.and rates of
nominals, verbs and modifiers. Other complexity measures revealed
virtually no change.

Rate Effects

Rate observations were taken during the spring of 1979.- The rate
of teacher verbalization was much higher in class settings and lowest
in the living Unit. The child's total verbalization rate was highest in
class and living unit. The ratesof initiations was highest in the
living unit. Initiations in class settings made up a smaller proportion
of the total verbalization rate than in the other two settings. The
percentage of obligatory language situations responded to was high
(70%'in three,of the settings and 53% in art class).

Summary

Clear training effects were observed in the class setting.
Generalization may have occurred in other settings. also. Standardized
assessment and complexity measures indicated little change in overall
language development.

I

Subject: K.O.

Training

Age: Male Age: 8.2 to 8.11

K.O. was admitted to KNI in July, 1978. Training on the Guess,
Saitftr, Baer program began in September, 1978, with step 3 and proceeded
through step 7. All steps were trained to criterion except step 7
(yes/no training).
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Figure 14
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Assessments

The results of the PPVT, STACL and the Houston (Part,I) are presented
below.

PPVT STALL Houston

July 1979 M.A. 2-3 Unscorable .

August 1979 28 mo. level

Word Generalization

(Not applicable) K.O. s vocabulary included 184words.

Structure Generalizat6n

Thirty-eight verbatim observations were taken from January, 1979,
through April, 1979, class--15; living unit--13; dining hall--10. Two
forms were trained; "I want X" and "What (that)? (doing) ? ". The "I
want X?" form was generalized to two settings, dining hall and classP,
(figure ). No baseline data were available so training effects cannot
be fully evaluated. The form What (that)? (doing)? was never bserved
K.O.'s generalization data are preseIted in Figures 17-18.
ti

Complexity Effects

MLU decreased from 1.55 to 1.3 over time. Verbs per utterance
tOiroPOd from nearly .5 to .25. The decrease in verbs was probably a
"witajor factor in the decrease in MLU.' Other complexity measures showed
very little change. The mean number of nominals, verbs, modifiers, and
function words per observation increased slightly.

Rai)e Effects

No rate data were taken on this subject.

Summary

One of the two trained forms was observed in.twoo.settings but a

lack of baseline data makes it impossible to determine whether this
was a direct result of training. Overall language development was
minimal.' Linguistic complexity decreased, especially the number of
verbs per utterance.

Subject: B.H. Sex: Male Age: 11.3 to 12.7

Training

B.H. entered KNI in September, 1973. Training on'the Guess, Sailor,
Baer program began in March, 1978, with step 1, and progressed to step 7.

29
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Figure 18
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,steps

Assessments.

and 7 were trained, but criterion was never attained.

The. results -of the PPV,T

October 1978
July 1979
August 1979

PPVT

STACL and Houston
0

STACL

M.A. 1-9
M.A. 1-9

d INV M, MO

Part I) were displayed belo

Houston

17 mo. level

20 mo. level

Unscorable
Unscorable

Word,Generalization

B.H. was observed 52 times from April, 1978, to September, 1978;
class--24; living unit--14; dining hall--14. The Word generalization
ratios were: one occasion, 5/17 (.29); two occasions, 2/17 (.12); two-
settings, 2/17 (.12). B.H.'s vocabulary included' 34 words at, the
end of tivia. analysis.

Structure Generalization

Two forms were trained I want X and What (that)? (doing)?. "I
4Want "IX" generalized to the settings, class and dining hall. Most of the
occurrences were in class- near the end of training on step 3 and soon
after. "What (that)? (doing)?" 'occurred once.during training in the

.class setting. There were no occurrences f either formin the living
unit. B.H.'s structure generalization i shown in. Figures 19-20.

Complexity' Effects

MLU was variable and never above 2:0 with 'a slightly decreasing
trend. Upperbound ranged from three to six morphemes, also decreasing
a little over time. B.H.'s utterances consisted mainly of nominals.
Other complexity data showed lcm and vartable rates. The mean rates of
nothinals, Verbs, modifiers, and function words were very low and showed
no increasing trends.

Rate Effects

No rate data are availa'b

'Summary

B.H. had an extremely low verbidzation rate. The complexity of
his language did increase. Brief effects of training were observed
in the class setting for the form "I want X" although more occurrences
were observed, later in the follow -up datain both class and dining hall.
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Subject: W.W. Sex: Male Age: 13.2 to 14.4

Training

W.W. was admitted to KNI in July, 1970. He was trained (Stremel &
Waryas program) on 23 nouns, 12 verbs, and 11 adjectives from March,
1978, to August, 1978. W.W. was then transferred to the Guess, Sailor
and Baer program. Training began in September, 1978, with step 8 and
progressed to step 15. W.W. reached criterion on all steps except steps
9 and 15.

Assessments

No assessment data were available.

Word Generalization

- 0A
W.W. was observed 44 times from January through May of 197.4 A

class--14; living unit--16; dining hall--14. The word generalization
ratios were:

One Occasion Two Occasions Two Settings

Nouns. 3/23 (.13) 1/23 (.04) 0/23 (0)
Verbs 4/12 (.33) 2/12 (.08) 1/12 (.08)
Adjectives 1/11:(.09) . 0/11 (0)' 0/11 (0)
TOTAL 8/56.(.14) 2/56 (.04) 1/56 (.02)

W.W.'s vocab,q1aty included 167 words.

Structure Generalization

Data were limited but generalization.occurred for the forms I/You
Verb(ing) and I/You Verb Object in the living unit setting (see Figures
21-23). Three forms occurred in all settings. "What .(that) (doing)?"
occurred in class three times in one observation.

419.

Complexity Effects

MLU was variable (range: 1.85 to 3.14) with no trend. Upperbound
was also variable with no clear trend (range: four to eight morphemes).
Data for other complexity measures followed the same pattern. Nominals
per observation was variable but increased over time.

Rate Effects

No rate'data were available.

-31 79



SUBJECT: WW 4r4.6 SUE: KNI
FORMS: C1IICNED bETTINGS

10

10

FORM: I WANT 1+1

ito TRAINING

30

20

0

MASTER KEY
TOKENS
TYPES - - -

PROGRAM STEPS 0

41'

FORM: I / YOU VERB [ING]

80
FORM: I / YOU VERB OBJECT

70

60

50

40

30

20

10

0

TRAINING

1 I 2 I 3 1 4 1 5 1 6 1 7 I 8 1 9 1 10 1 11 1

5-11-791-9-79
OBSEIVATI ON BLOCKS

y.

Figure 21

60



Figure 22
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Summary

Data revealed variability but little improvement inIW.W.'s performance
over the relatively brief period of"observation. The forms I/Your Verb(ing)

.

and I/You Verb Object appear to have generalized to the living unit setting.

I

Subject: K.M. Sex: Male

Training

Age:- 19.5 . to 20

, :47
ri...

K.M. was admitted to KNI in July, 1972. Training on the.Stremel-
Waryas program began with 15 verbs in February, 1978. Hd was then trained
on Verb-Noun combinations (3-6-78 to 11-17-78; 6 exemplarsi Shortly 44
after training began on Pronoun-Verb in Vvember, 1978 K.M. was.transfeelfed
to another institution. , 3 .

i.,
A,Assessments

The results of the. PPVT, STACL and Houston (Part I) are l4sted
below.

A 4
PPVT STACL Houston

October 1978 M.A. 443 -Unscorable

Word Generalization,

36 mo, level

K.M. was observed 114 times from November, 1977, through September,
1978; class--32; living unit--29;.dining hall--34; art class - -17. The
word generalization ratios wire: d one occasion, 8/15 = .53; two occasions,
6/15 = .401 two settings, 6/15 = .40. K.M.'s vocabulary included 443
words.

Structure GeneraljZation'

Occurrences of the collapsed form Nominal-Verb/Verb-Nominal are
presented in Figures 24-25. Clear training effects occurred in the
livingunit setting. There were many baseline occurrences in the class
setting. A lack of adequate baseline data for the other settings
precludes the interpretation of training effects. The baseline occurrences
accelerated during verb training.

Complexity Effects

MLU was below 2.0 before training began. Immediately after
;training started MLU became extremely variable. But it became less
variable over time. At the end of the observational period it was,
2.35.. Upperbound was less variable over time also. At the end of the

32
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obserlaffonal period it was 6.0 morphemes (range: 3 to 11 morphemes).
No increasing trend was observed. Other complexity measures followed
a similar pattern showing large increases'immediately after training
begin, then more variability, which decreased over time. The final
meaAureg were higher than the original baseline measurements.

Rate Cole Effects

Forty rate code observations were taken from January to May,
1974; class--10; dining hall--15; living unit--5; art class--10.
K.Mgf's mean initiation rate was similar in all settings (10 utterances).
His total verbalization rate was much lower in dining hall than other
settings, where high rates occurred. The mean percentage of obligatories
*Stuations responded to was high in the class.setting (70% to 80%). The
mates of teacher verbalizations to K.M. were high in all settings.

itf4 Summary

Training effects on the form Nominal-Verb/Verb-Nominal occurred
when training on specific verbs was initiated. Overall language performance
became quite variable when training began. This variability decreased
over time revealing slight increases in complexity, rate and diversity
over baseline data.

'9

Subject:" S.I. Sex: Female Age: 20.8 to 22.4

Training

S.I. was admitted to KNI in April, 1962. Training on the Guess,
Sailor and Baer program began in March, 1978, with step 3 and progressed
to step 15. Criterion was reached on allsteps except steps 5, 6, 9,
12, and 15.

Assessments

The results 'of the PPVT, STACL and Houston (Part I ) are listed
below.

PPVT STACL Houston

September1978 M.A. 2-3 - - --

October 1978 ---- , Unscorable 31 mo. level
July 1979' M.A. 2-11 Unscorable - - --

August 1979 ---- - - -- 29 mo. level

Word Generalization

(Not applicable ) S.I.'s vocabulary included 278 wordsl/
# ,

r4
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Structure Generalization

S.I. was observed 223 times from November, 1977, through May, 1979;
class--63; living unit--66; dining hall--61; art class--33. Only two of
the four trained forms occurred: I want -X and What (that)? (doing)?
There were a few occurrences of "I want X" during training ofunrelated
steps, but slackened during training on relant steps, and recovered
when training on those steps was completed. During this recovery,
increases were also observed in the living unit and dining hall settings.
"What (that) (doing)?" occured once in class during training in step 4.
S.I.'s structure generalization data are:presented in Figures 26-29.

Complexity Effects

MLU was variable with no trend and ranged from 1.11 to 2.55.
Upperbound was also variable with no trend and ranged from 2 to 7
morphemes.

consisted
complexity measures followed the same pattern.

Utterances consisted mainly of nominals. The mean rates of nominals,
verbs, modifiers and function words per observation were very low.

Rate. Effects

Forty-four rate observations.were taken from January, 1978, through
May, 1978; clips--15; dining hall - -13; living unit--5; art class--11.
All rate measures except initiations were much higher in the class
setting than in other settings. The mean percentage of obligatories
answered was 70% in class and lower than 40% in other settings.

0
1Summary

4/1
S.I.'s overall linguistic performance did not improcre'over the,

observational period, however, possible generalization4of
occurred for the form "I want X" in all sittings except art class !

it

(
Subject: T.G. Sex: Female Age: 8.10 to 10.9

Training

T.G. entered K1I in January, 1975. Trainirip on the Guess, Sailor
and Baer program began with step 2 and rapidly ftogressed to step 24.
She tested out of six steps. Criterion was reached on all other steps.
Twenty-six nouns and four pronouns were speci 'tally trained. The mean
time spent training each step was 2.4 sessions

4
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Assessments

! The results of the PPVf; STACL and Houston (Part I) 'are presented
below.

PPVT

October 1978 M.A. 3-8 Unscorable
July 1979 M.A. 3-0 .Unscorable
August 1979

Word Generalization2
Word generalization data were derived from 135 observations during'

the period of September, 1977, to September, 1978; class--43; living unit--
40; dining hall-:--35; art class--17. Word generalization ratios were:

STACL Houtton

35 mo, level

36 mo.. level

One Occasion' Two Occasions Two Settings

Nouns 10/26 = .38 8/26 = 8/26 =.:31
Pronouns 4/4 =1.00 4/4 =1.00 4/4 '=1.00
TOTAL ,14/30 = .47 12/30 = .40 12/30 =

T.G.'s vocabulary included 593 words.

Structure Generalization

Two hundred and thirty-nine observations were taken from September,.
1977,through May, 1979; class--67; dining,hall--66; living unit--66;
art class--35. The occurrences of the four functional forms are
presented in Fig0.es 30-35. No baseline data were available. Training
accelerated the use of the following fonnS,in the specified, settings:

Forms

I want X
I/You Verb(-ing)
I/You Verb Object

Settings

Class, dining hall
Class, dining hall
Unit, class, dining hal

T.G.'s use of What (that) (doing)? accelerated in all settings near the
end of the observational period, but this did not appear to be an effect
of training.

Complexity Effects

MLU was variable, with an average of 2.0. Upperbound was also-
variable (range: four to nine morpheMes). Other complexity measures
revealed variability with no trends.

35 94
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SUBJECT: TG .
Fi gure 33
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Rate Effects

,Thirty-four rate observations were taken from January, 1578,
throd9h May,:1978vclass--10; dining hall--10; art class--10;
Jiving unit--4. Total verbalization rates and initiation rates were
...high in class, unit, and dining,hall. The mean percentage of obligatory
situations responded to was above 60% in .class and dining hall.

Summar,
4

Training effects were observed for three of the four forms in two
settings, class and dining hall. Generalization effects were unclear
in the other settings due to the low verbalkation rate. There was
variability but no trends in overall rate, complexity and diversity
of language.

Subject: J.M.

Training

Sex: Male Age: 9.4 to 14.2

J.M. was admitted tQ KNI in June, 1973. Training began with 10
nouns inJuly of 1974, on the Guess, Sailor and Baer program. Steps'l
through 20 were trained. All steps reached criterion except steps 1,
5,,9, 15, 17, 19 and 20.

Assessments

The results of the PPVT, STACL, and Houston (Part I) are presented
below:

PPVT STACL Houston

September 1978 ____
--..-- 20 mo. level

October 1978 M.A. 1-11 'Unscorable
July 1979 M.A. 2-0 Unscorable ----
August 1979 ---- ---- 22 mo. level

Word Generalization

Word generalization data covers 211. observations from September,
1977, to January, 1979; class--64; dining hall--58; living unit - -57;
art class--32. The word generalization ratios were: one occasion,
4/10'= .40; two occasions, 3/10 = .30; two settings, 3/10:= .30. J.M.'s
vocabulary included 422 words'.

36.
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Structure Generalization

'Ttie.form "Whit (teat) , oing)?" did not occur. There Were,consistent
baselinekOccurrences of th her-three functional forms Over time
J.M.'s use of two, of these hree forms decreased (I/You Verb(ing), and'J
I/You Verb Objedt). No training effects wereevident. spructure-
generalization-sts presented in Figures 36-41.

ComOenty Effects,'

MLU was variable and rose from 2.33 to 2.43 during the second half
of the observational period. Upperbound wat variable with no trend (range:
4 top morphemes). Other 'complexity measures wertliariablithno trend.
The than rates of nominals, verbs modifiers, and function words were
generally low and variable.

Rate Effects.

J.M. was observed 40 times between January and May of 1978; class--11;
dining hall--16; living unit--4; art class--9. Most rate measures 'were
much higher in the class setting. The mean percentage of obligatories
answered was 70% in class and less than 30% in other-settings. His mean
initiation rate was Tess than 10 utterances in all settings.

Summary

The rate, diversity, and complexity f J.M.'s language showed little
change-over the observational period. Th e of the functional forms
occurred extensively in baseline data. The form "Wh6t (that) (doing)?"
did not occur. No training effects were evident.

-KNI Discussion

Longitudinal generalization findings for the KNI suIjects are summarized cJ
in Table 15 below. The terms Generalized,,Atquired, and'No Effect are used

InsertJable 15 about here

to describe the generalization of specific structures. Where the term
GenEralized appears, the subject used the trained forms in the genera, zation
.settings frequently and this appeared to be al/ outcome of training. here
the term Acquired is used, the subject used the trained form in the g neraliza-
tion,p-tting, but it is unclear what effect training played in this ac isi-
tion. Where the term No-Effect is used, the subject either displayed no '
generalization, or used the form, but clearly not because of training.

. _
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Table 15

KNI Generalization Summary
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Nwo of eleven KNI subjects were trained on theStremel and Waryas
language training program. A general structure was the target of training
for each child. Both children acquired this form, but the effects of
training were unclear because the subjects exhibited some use of-these
structures\when training began. One structure, Pronoun-Verb, trained
for B.T., generalized as a- direct result of training. Both subjects
showed strong increases in mean length of utterance (they were the opiy

4KNI subjects Who showed these gains).

Nine subjects were trained on the Guess, Sailor, and Baer. program.
For all nine, training on the structure "I wan (X)" pro0d very
effectivelwith clear generalizItion effects r seven and acquisition of
the form.* the other two. For seven subj is at least five different
training steps incorporating t415 structur were trained. This "multiple
exemplar" format may have been partially responsible for generalization.
.In contrast, none of the nine subjects generalized the structure "What
(that):(doing)?" although this form was trained in three consecutive
training steps. Apparently this form has little function for severely
retarded institutionalized children. These subjects rarely asked
questions of, any form.

There was no effect of training the structure "I/You (verb) (ing)"
for four of seven subjects. One subject generalized and two others
acquired the form independent of training. Overall, this structure did
not appear to be functional wjthin the institutional environment.
However, the structure "I /You (verb) (object)," which can be used to
request objects and actions, generalized for four of seven subjects.

'" No effect was observed for three of the subjects.

None of the Aine-subjects trained on the Guess, Sailor and Baer
language training program showed a significant increase in mean lengthof
utterance during the training. .Some changes were apparent on the standard-
ized assessment, both positive and negative. The relevance to and accuracy
of these tests for severely retarded subjects is questionable. In several
cases it was not possible to administer the tests due to subjects' extremely'
short attention spans and disruptive behavior in the test situation.
Furthermore, when scores were derivable, they varied widely from test
to test and thus, appeared to be unreliable indicators of the subjects'
actual abilities.

The vocabulary generalization by KNI subjects was generally good.
Such training appears to be highly functional for severely retarded
children and an appropriate basis from which to initiate training on
linguistic structures.

The longitudinal generalization analysis suggests that some parts
of the Guess, Sailor and Bier program are very effective and other parts
are not. Training "I want (X)" form and noun referents is clearly a _

-functional aspect of language training for this population. "I/You
(verb) (ing)" and "I/You (verb-) (object)" may sometimes be functional.
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Changes in the-format,of training (additional examples, conversational
format, etc.) may be sufficient to increase the generalization of these
forms. Training question forms "What (that) (doing)?" was not functional
and new approaches. to teaching these behaviors need to be developed.

The findings demonstrate that severely retarded institutionalized
children can be taught critical communication skills that will generalize
to the natural environment. The findings also suggest that more effective
means are needed and, should be the subject-of research efforts.

It was difficult to determine if language training had a general
impact onthe social-communicative and cognitive skills of these

40 subjects. Little change on most measures related to linguistic competence
(MLU, complexity variables, standardized assessments) occurred. Difficulty
in measuring all but specific, observable aspects of production with this
population is a confounding variable that prohibits a strong statement
about cognitive abilities.

In many cases even the direct effects of training were -not obvious
immediately with this population. Clear experimental designs were
difficult to establish bocause substantial changes,in subject verbal
behavior are infrequent. Typically, changes gradually became apparent
over the duration of training and many months-of naturalistic observa-
tion. Yet, it is likely that changes in language skills are training
effects because severely retarded subjects typically demonstrate poor
learning from the natural environment, particularly in unstructured
situations.' The possibility that delayed acquisition is the result of
unprogrammed learning by the subjects in the institutional environment
is remote.

In summary, parts of the Guess, Sailor and Baer program appear to
work effectively, at least eventually, and parts of it should be
revised to increase the prospects for generalization by its consumers.s.
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LPP Results

Generalization data were collected on 13 mild to moderate y language
delayed preschool children enrolled,in language training at t Langbage
Project Preschool at the University of Kansas in Lawrence. All subjects
ranged in age from 3 to 5 years of age and received training on the Stremel
and Waryas language training program. Language generalization data was
primarily taken during free play period at the preschool. However, for
several of the subject's observations were also taken during free play time
in another preschool classroom'or at the child's home. The results for
each subject are briefly described below and graphic presentations of their
structure generaliza ion are shown. Each subject's complexity dato and
rate code analysis a presented graphically in Appendix 5. A disdussion
of the results for LPP subjects follows the results presentation.

4

Subject: Di K. Sex: Female Age: 3.11 to 4.2

Training

D.K. attended LPP from January, 1978,. through May, 1978. She was
trained on 30 nouns, 20 verbs and 20 adjectives. She was then trained to
criterion on the structure. Noun-Verb-Noun (3-22-78 to 5-3-78, 20 exemplars).

Assessment

The results of the PPVT, STACL, and Houston (Part II) are listed below:

PPVT

January 1978 M.A. 2-2

Word Generalization.

STACL Houston

19%ile 3 yr. level

D.K. was observed 27 times at LPP from February to May of 1978. The
word generalization ratios were:

One Occasion Two Occasions

Nouns 7)30 = .23 1/30 = .03
Verbs 5/20 = .25. Q/20= 0
Adjectives 1/20 = .05 0/20, = 0

TOTAL 13/70 = .19 1/70,= .01

O.K.'s vocabulary included 241words.

Structure Generalization

The form Noun-Verb-Noun did not occur in the data.
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Complexity Effects

Both MLU and Upperbound increased over the observational period (MLU:
from 2.5 to 3.0; Upperbound: 6 to 11 morphemes). Other complexity measures
.revealed slight increases (except-Modifiers per utterance). The mean rates
were observation of nominals, verbs, modifiers, and function words dropped
over the observational period.

Rate Effects

A total of 25 observations were taken at LPP. .K.ts mean verbalization
rate was 25 utterances per observation (mean initi ion .rate: 16 per
observation). The mean percentage of obligato nswered was 68%.
The percentage of consequent behaviors dropped ver the observation period
from 26 to 12%.

,Summary

No training effects were evident. Word gederalization was low but
data were limited. Her,language complexity increased somewhat.

Subject: K.S.

Training

Sex: Male. Age: 3.10 to 4.11
, -

K.S. attended LPP from February, l'978, to March, 1979. During that time
the following structures were trained:. Verb-Noun (4-6-78 t 7-27-78,
20 exemplars); Noun-Verb-Noun (9-13-78 to 11-21-78, 30 exe lars); Pronoun-
State Verb-Noun (11-30-78 to 2-12-79, 20 exemplars); Adjec ve-Nouns
(11-30-78 to 3-1-79-, 20 xemplar's). Criterion was met for all structures
except Adjective-Noun. The preposition "under" was trai d from 10-26778,to
11-29-78 but criterion was not met. Average training time per structure
was 19.25 sessions.'

Assessments

The results of the PPVT, STACL and Houston (Parts I and II) are
presented below.

PPVT STACL Houston

December 1977 M.A1-2-3 31 mo. level(I)
September 1978 M.A. 3 -6. 7%ile -3yr. level(II)
December 1978 M.A. 3-0 45%ile 3 yr. level(II)





-;

Word Generalization.

K.S. s Vocabulary included 330 words.

Structure Generalization

The trained syntax was collapsed into two general claSses for analysis:
verb4ominal/Modifier-Nominal and Nominal-Veit-Nciminal. There were no
occurrences of either form during baseline. A short time after training
commenced both forms generalized. These generalization .data are presented
in Figbres 42.

Complexity Effects

MLU increased, from,1.40 to 2.76 over the observational.'period%
Upperbound rose from five to.eight morphemes. 'Other complexity measures
showed steady increases. The mean number of nominals, verbs, modifiers and

g'function words per observation also increased
?

Rate Effects

Rate observations were taken from February, 1978, through December,
1978. ,The mean rate' of child verbalization and initiations doubled over
the observatfonal period. The percentage of obligatory language situations
responded to rose Trom 37% to 79%.

Summary

Data revealed clear training effects and an oveiall development of
language%that accelerated during tice,second:half of the longitudinal
analysis. K.g.'s verbalization rate doubled'and the diversity of his
vocabulary usageincreased. The standard assessment indicated his language
.was develoRing at a 'reasonable rate, bvt,was still delayed for his age.

Subject:

''jraining

G.Z. attended LPP f5 clmSepteMberil:'977,' to May,' 1978,, Ae was trained
on 57 Nouns in 42 sessions. He was:also trained/on the structure Verb-Noun
(12-5-77 to 6-15'-78, 30..exemplars)::in 43 sessions.

Sex: Male .5 to 5.1

,AssessMent-

The resOlts of the PPVT and the HOuston (Part II) are presented below.



SUBJECT: KS Figure 42 SITE: LAWR

COLLAPSED FORMS: SETTINGS COMBINED

NV/ VN./MoDjN

KEY

TOKENS

TYPES - - --
TRAINING DATES

V N
AJ N

O

KEY

TOKENS

TYPES - ---
TRAINING DATES

-N V N
FM -PRO-1 V-ST N

(MOD) N V (MOD) N

200

180 baseline 'training

160 I

140

120

'100

80

60 1

40

20

training I follow-up

2-27-78 OBSERVATION BLOCKS

120,

3-1-79



PPVT

September 1977 Untestable
December,1977 M.A. 2-6
May 1978 M.A. 2-10

Houston

Untestable
below 3 yr. level
3 yr + level

'Word Generalization

Thirty-four verbatim observations were taken at LPP frbd Novedber, 1977,
through May, 1978. The word generalization ratios were: one occasion -
16/57 = .28; 2 occasions - 5/57 = .09. C.Z.'s vocabulary included 283 words.

.

Structure neralization

C.Z. as producing Ve Noun combinations before training began.
A lack of adequate baseline data made it difficult to determine if training
accelerated his use of the form. C.Z.'s data are shown in Figure 44.

Complexity Effects

MLU increased from 2.25 to 3.10, but then decreased to 2.65. Upperbound
rose from seven to 10 morphemes. Other complexity measures showed slight
increases, most notable, in verbs per utterance, which increased from .35
to 1.00. The mean rates of nominals, verbs, modifiers, and function words
increased.

Rate Effects

Forty-seven rate observations were taken from September, 1977, through
May, 1978. C.Z.'s total verbalizations and initiations showed substantial
increases over the observational period. The mean percentage of obligatory
situations responded to increased from 58% in fall, 1977, to 78% in
spring, 1978.

Summary

C.Z.'s language complexity increased somewhat, largely due to increases
in the number of verbs per utterance. Rate measures showed increases.
C.Z.'s language diversity increased very little as evidenced by low word
generalization ratios, small vocabulary acquisition, and small-gains in the .

mean rates of the four major word categories. °C.Z.'s hearing loss was the
major obstacle to natural vocabulary aequisition.
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Subject: W.A. Sex: Male Age: 3.10 to 4.6

Training

W.A. attended LPP from February, 1977, through May, 1978. He was
trained on the following,structures: Noun-Verb-Preposition-Noun (10-24-77 to
11-9-77, 10 exemplars)(Adjective-Noun (1-24-77 to 11-14-77, 10 exemplars);
Pronouns-Progressive Verb (11-14-77 to 12-1-77, 14 exemplars); Pronoun
Progressive Verb-Pronoun (2-21-78 to 3-7-78, 10 exemplars); ?ronoun-Verb-
pronoun (3-22-78 to 4-1-78, 10 exemplars). Criterion was reached on all
forms except Pronoun-Progressive Verb. The mean number of sessions spent
training each form Was 9.6.

Assessments

The results of the PPVT, STACL and Houston (Part II) are presented
below:

PPVT STACL Houston

August 1977 M.A. 3-1 54%ile 4 yr. level
December 1977 M.A. 3-8 90%ile 4 yr. + level
May 1978 M.A. 4-0 -90%ile 5 yr. level

Word Generalization (not applicable) W.A.'s vocabulary included 439 words.

Structure Generalization

A total of 60 verbatim observations were taken (EPP - 52; other preschool-
8). The trained structures were collapsed into three general classes:
Modifier-Nominal/Nominal Verb, Nominal-Verb-Nominal, and. Nominal-Verb-
Preposition-Nominal. Occurrences of these three forms are presented in
Figure 45. No training effects were evident. The form Noun-Verb-
Preposition-Noun occurred once during training.

Complexity Effects

MLU ranged from 2.50 to 3.35 increasing very little over time.
Upperbound was variable, ranging from seven to 11 morphemes showing a slight
increase over time. Other complexity measures indicated very little
improvement. The mean rates of nominals, verbs, modifiers, and function
words per observation increased.

Rate Effects

Rate observations were taken from February, 1977, through May, 1978.
These data revealed virtually no change in verbal- ization rate, obligatories
answered (about 65%) or consequent behaviors.
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Summary

W.A.'s verbal behavior changed very little during his attendance at
LPP. Standardized tests indicated improvement, but classroom data did
not show improvement.

Subject: M.J. Sem' Male- Age:-3.0 to 4.7

Training'

M.J. attended LPP fran September, 1976, to May, 1978. He was trained
on.57 Nouns in 22 sessions and. eight Verbs:in six sessions. The following
structures-were trained: Pronoun7State Verb-Noun (11-17-76 to 2-22-77,
50 exemplars); Color-Adjective-Noun (2 -28 -77 to 4-4-77,. 20 exemplars);
Noun-Verb-Noun (4-6-77 to 4-28-77, 10 exemplars); Noun-Verb-Color Adjective-
Noun (10-20-77 to .11-15-77, 10 exemplars); Noun - Verb- Adjective -Noun (11-28-77
to 12-1-77, 10 exemplars); Pronoun-Verb(ing)-Possessive Pronoun -Noun
(2-21-78 to 3-21-78, 10 exemplars); Pronoun-Verb-Pronoun (3-22778 to

.'4- 24 -78, 10 exemplars).' Criterion was reached on all structures except
Noun-Verb-Adjective-Noun. The.mean number of training sessions per structures
was 9.85.

Assessments

The results of the PPVT, STACL, and Houston (Part II) are listed below:

PPVT STACL Houston

January 1977 M.A. 2-5 30%ile . 3 yr. level
May 1977 M.A. 2-11 61%ile 3 yr. + level
September 1977 M.A. 3-6 54%ile 4 yr. + level
December 1977 M.A. 4-2 154%ile 4 yr. + level
May 1978 M.A. 4-8 '5 yr. level

Word Generalization

A total of 131 observations were taken at LPP. Word generalization
ratios are presented below.

One Occasion Two Occasions

Nouns
Verbs

TOTAL

29/57
3/8

32/65

=

,=

=

.51

.38

.49

-

'

22/57 F .39
3/8 = .38

25/65 = .38

M.J.'s vocabulary included 871 words.

1.25



Structure Generalization

The trained structures were collapsed into three general classes for
analysis: Noun-Verb/Modifier-Noun, (Modifier)-Noun-Verb-(Modifier)-Noun,
(Modifier)-Noun-Verb-Preposition-(Modifier)-Noun. Noun-Verb/Modifier-
Noun data revealed some training effects. However training appeared to
coincide with some natural acquisition thus, increases resulting
specifically from training were difficult to isolate. The Noun-Verb-Noun
data showed training effects and accelerated use of the form ts training
continued. A small, delayed, training effect occurred for the form Noun-
Verb-Preposition-Noun. These generalization data are presented in Figures
46-47.

Complexity Effects

MLU increased steadily from 1.35 to 3.75. Upperbound 'climbed from
four to about 12 morphemes. All other measures showed steady gains,'except
function words per utterance, which maintained the same proportion throughout
the analysis. The rates of nominals, verbs, modifiers, and function words
increased (both types and tokens).

Rate Effects

A total of 152 bservations were taken from September, 1976, through
May, 1978. M.J.'s total verbs ization rate reached a mean of 40 per
observation. The mean initiation rate increased from 10 to 30 per observation.
Teacher verbalizations to M.J. decreased over time.

Summary

M.J. acquired new structures rapidly in training and some generalization
occurred. His assessment scores advanced to a level appropriate to his
chronological age. Overall language performance improved.

Subject: D.N. Sex: Male Age: 4.0 to 5.8

Training

D.N. attended LPP from September, 1977, through May, 1979. He was
trained on the fo lowing structures: Noun-Progressive Verb (10-24-77 to
12-1-77, 20 exe lars); Color Adjective-Noun (1-18-78 o 3-1-78, 10 exemplars);
Noun - Verb -Noun. (1-18-78 to -20-78, 20 exemplars), Adj ctive-Noun (3-20.278
to 4-27-78, 20 exemplars) Noun-Verb-Color Adjective-N un (3-21-78 to
4-13-78, 10 exemplars); N n-Progressive Verb-Preposl ion-Noun (4-17-78 to
9-28-78), Noun-Kerb-Preposition-Adjective-Noun (1D-9-78 to 11-21-78, 20
exemplars); Pronoun-Auxiliary Verb-Progressive Verb-Article-Noun (11-28-78 to
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12-6-78, 10 exemplars). Criterion was reached on all structures except
Noun-Progressive-Verb and Pronoun-Verb-Progressive Verb-Article-Noun.

Assessynts

The results of the PPVT, STACL Houston (Part II) are presented below:

PPVT STACL Houston

May 1977 M.A. 2-10
September 1977 22%ile 3 yr. + level
December 1977 M.A. 3-7,-* 82%ile 3 yr. + level
May 1978 M.A. 7-1 61%ile 4 yr. level
September 1978 M.A. 6-10 22%ile 4 yr. + level
December 1978 M.A. 7-3 44%ile 4 yr. + level

Word Generalization

D.N.'s vocabulary included 555 words. (no words were trained
independently).

Structure Generalization

The structures trained were collapsed into four general classes
for analysis: Nominal-Verb/Modifier-Nominal: -Nominal-Verb-Nominal;
Nominal-Verb-Preposition-Nominal; Nominal-Verb-Verb-Nominal. These
data are presented in Figures 48-50. The effects of thaining are difficult
to determine although D.N.'s language development clearly accelerated.
D.N. appeared to acquire new language from the natural environment.
His Increased rates of vocalization may have resulted from socialization
in the classroom rather than, from structured language training.

Complexity Effects

MLU rose from around 1.6 to nearly 3.2 over the period of analysis.
Upperbound increased from five to 11 morphemes. Other complexity measures ,
also showed gains. The mean rates of nominals,,verbs, mddifiers, and
function words rose sharply (both types and tokens).

Rate Effects
0

One hundred two rate observations were taken from September, 1977. through
April, 1979. D.N.'s verbalization rate increased to a mean of 30 utterances
per observation during the Spring, 1978, semester. The percentage of obligatory
situations responded to increased from 20% to over 80%.

Summary.

D.N. made impressive language gains, but whether his improvement was
due to training was not clear. D.N.'s language rate, complexity and diversity
improved greatly, especially during the 1978-79 school yearn.
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.

J.I.-a ttended LPP from September, 1978 throu0',Mey,. 1979. Structural
training was deferred in favor of an incidental Tang':uage:Cnterventiort.__
Mandf-fer-one-WOM;'utterances were instituted becaUse. of near normal
receptive language abilities starting October 30, 1978; two -word mantis
began December 6, 1978; a fade-out procedure was pitiated on April 34,.1 09-
(A full description of this procedure is reported"in Oie..EnVirohmental
Intervention section; McQuarter, Warren, & Rogers-Warren).

.

Assessments

results of the PPVT, STACL, and Houston (Part II) Are listed belov4:

PPVT STACL Houston'

September' 1978
December 1978
May 1979

M.A. 2-3
M.A. 3-8 3 yr. + level
M.A. 4-0 61%ile 4 yr. + level

-Word Generalization: (Not applicable) -J.I.'s vocabulary included 626 words.

4

Structure General i zati on

,

TheIerm generalizationtiS not,applicable in J.E's:cdse because the
'intidentil training task place in the classroom. The fdliowing forms
were chosen, fp,' analysii: Nominal-Verb/Verb-Nominal/Modifier Nominal ,

(Modifier)-Nothinal-Verb(Modifier)-Nominal, (Modifier)-Nominal- b-
Preposition-(Modifier)-Ntiiiiinal, and (Modifier)-Nominal-Verb-Negativ
Verb-(Modifier)-Nominali J. I. was observed 79 times (LPP' 52; home .27).
All of'the above forms occurred before the incidental traiiping intervention
in both settings. The 'rates of occurrence..of,these.formS'-icreaed
significantly during intervention in the.LPP,setting.,:theSe data are
presented in Figures 51-52.

Complexity Effects.

MLU decreased durin4 the first half of the observational period and then
increased ,back to its original level. Other complexity measures followed a
similar pattern. The mean rates of nominals, verbs, ,modifiers and function
words--changed little. Those rates were much higher in home, observations.
Upperbouiid rose from eight to 13 morphemes.

,4!

Rate .Effects:

ktotal 0 40' rate observations were taken from. September', 1978, to
April, 1979: 4I.'s rate, of verbalization and initiations increased slightly
during thcspring, 1979, semester but were still low. The mean percentage



figure 51
SUBjECT: J I

COLLAPSED FORMS:settings co
RM: NOM V/ V NOM/ MOD NOM (#1)

*TO
o

o

I goo

2-

200 FORM: NOM V NOM (#2)

160

120

80

BASELINE

40

10

2W

A

illEEICEMIZIEDEGEO9- -78 N BL CK 5-7-7

134

R.

MASTER KEY

TOKENS --ft
TYPES

MAND MODEL INTERVENTION:
1W-ONE WORD MANDS

- 2W -Two WORD MANDS
FO-FADE-QUT PROCEDURE,



Fi Toe 52
SUBJECT: J I

100

90

80

60

50

40

30

20

10

COL LAPSED FORMS:settings combined
FoRm:#3 Nom V PRP NOM

BASELINE

A R:

MASTER KEY
TYPES
TOKENS

MAND MODEL INTERVENTION:
1W-ONE WORD MANDS
2W-TWO WORD MANDS
FO-FADE--OUT PROCEDURE

1110

0

I PO

°
10

2W
1

1W

tn

cc

D FORM: #4 N ?M NEC V NOM

0
100 NOM V V NOM

90 BASELINE
Lir

80

2
7Q 1

60

I
I FO

50

40

30

20

la

0

A

0
0

1 I 21 31 415 16 I 71819 1101111121131141151161171181191201

9-11-78 OBSERVATION BLOCKS
5-7-79

135



of obligatory situations responded to increased from 21% to 48%. Teacher
verbalizations to J.I. also increased during the spring of 1979.

Summary

J.I.'s linguistic performance was much better at home than at LPP,
and-her verbalization rate was much higher. The incidental teacher inter-
vention did alter this although the percentage of obligatories answered
increased.

Subject: J.C. Sex: Male Age: 2.5 to 4.0

Training

J.C. attended LPP from September, 1977, through May, 1979. Initially,
he was trained on 14 nouns. The following syntactic structures were then
trained: Verb-Noun (2-7-78 to 7-27-78, 28 exemplars); Noun-Verb-Noun
(9-13-78 to 11-21-78, 30 exemplars); Pronoun-State Verb-Noun (11-27-78 to
2-14-79, 20 exemplars); Adjective-Noun (11-28-78 to 2-28-79, 20 exemplars) ;'
Noun-Verb-Adjective-Noun (3-6-79 to 5-1-79,0 exemplars). The mean training
time per structure was 22 sessions; criterion was met on all trained forms.

Assessments

The PPVT, STACL, and Houston (Parts I and II) assessments are listed
below:

PPVT STACL Houston

February 1978 M.A., 2-3 49%ile 29.4 mo. level (I)
May 1978 M.A., 2-7 11%ile 3 yr. level (II)
September 1978 M.A., 3-0 74%ile 3 yr. level (II)
December 1978 M.A., 5-1 94%ile 4 yr. level (II)
April 1979 M.A., 4-4 97%ile 4 yr. + level (II)

Word Generalization

J.C. was observed 97 times (LPP-73; Home-21; Other preschools-
3). The word generalization ratios were: one occasion, 10/14 = 71%; two
occasions, 8/14 = 57%; two settings, 3/14 = 21%, J.C.'s vocabulary included
785 words.

Structure Generalization

The trained syntactic structures were collapsed into two general classes
for analysis: Verb-Nominal/Modifier-Nominal, and (Modifier)-Nominal-Verb-
(Modifier)-Nominal. The occurrences of these two forms are shown in
Figure 53-57. The graphs suggest training had little effect on J.C.'s use
of these structures. Furthermore, the initial baselines,. though limited,
suggest he occasionally used these forms before training.
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Figure 57
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Complexity Effects

The growth in J.C.'s language complexity was gra 1 througartthe
first half of thy' analysis and leveled off during the sec half. MLU
became less variable during the analysis, improving by approximately 1.0
morpheme to 3.25. Upperbound climbed from 6 to 13 morphemes during the

- analysis, a major gain. The subject's use of nouns, verbs, modifiers, and
function words increased steadily during the analysis (both types and tokens).

Rate Code Effects

Rate'observations were taken from September, 1977 through December, 1978.
The rate of teacher verbalizations to J.C. remained steady for the period_
(X = 14). His rates of initiations and total verbalizations increased to
means of 29 to 40 utterances respectively. His mean percentage of obligatories
responded to increased and then maintained at about 70%.

Summary.

The assessment test scores and upperbound data indicate J.C:'s linguistic
competence generally improved although the other complexity measures did
not. The size, diversity, and rate of hisliocabulary increased.' However,
the specific effects of training are uncertain due to his apparent use of
target structures before training was initiated.

4;

Subject: J.W.

Training

J.W. attended LPP from March, 1976, through. May, 1977. He was trained
on the following structures: PronoUn-Verb (12-1-76, one exemplar); Noun=
Verb-Noun (9-27-76 to 11-16-76, 43 exemplars); Pronoun-Verb-Noun (12-6-76,
three exemplars); Pronoun-Auxiliary Verb-Progressive Verb-Preposition-
Modifier-Noun (3-29-77,-one exemplar); Pronoun-Auxiliary Verb-Progressive -
Verb- Modifier -Noun (3-29-77, six exemplars); Pronoun-Auxiliary Verb-Progressive
Verb-Noun (3-29-77, two exemplars). Only Noun-Verb-Noun was trained to
criterion.

Sex: Male Age: 4.0 to 5.1

Assessment

The results of the PPVT, STACL, and. Houston (Part III) are listed below:

January.1977
May 1977

PPVT STACL Houston

M,A. 3-10 90%ile 4 yr4,1 level
M.A. 4-11 50%ile 4 yr. .4 level

'--------\
Word Generalization: (not applicable) J.W.'s vocabulary included 817 words.
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'Structure Generalization

A total of 72 verbatim observations were taken from September, 1976,
through May, 1977. Tht structures trained were collapsed into three general
classes. Nominal- Verb, Nominal-Verb-Nominal, and Nominal-Verb-Verb=1Modifier)-
Nominal. Nominal-Verb and Nominal-Verb-Verb-(Modifier)-Nominal both occurred
in baseline data. No baseline data were.available for Nominal-Verb-Nominal,
but there were many occurrences during and after training. No training
effects were observed. These generalization data are presented in Figure 58.

Complexity' Effects

MLU fluctuated between 2.50 and 3%25. Upperbound rose from nine to
11 morphemes with some variability. Other complexity measures were
variable, but did not increase. Mean rates of nominals, verbs, modifiers,
and function words increased over the Observational period.

Rate Effects

ktotal of 69 rate observationi were taken from March, 1976, through
May, 1977. J.W.'s rates of total verbalizations and initiations increased
in the fall, 1976, then decreased slightly in spring, 1977. The mean
percentage of obligatories answered increased from 53% to 65%.

Summary

J.W.'s language did not show significant increases in diversity or
complexity. He had a large vocabulary and, standardized assessment scores
indicated he was nearly normal for his age. No training effects were evident.

Subject: S.Q. Sex: Female Age: 3.5 to 4.3

Training

S.Q. attended LPP from September, 1975, through May, 1976. She was
initially trained on nine verbs,, nine prepositions, three pronouns, and
three adjectives. The following structures were trained: Noun-Verb (10-21-75,
exemplars), Verb-Noun (11-3-75, exemplars); Pronoun-Verb-Noun (2-23-76.to
3-1-76; exemplars); Noun-Verb-Noun (11-3-75 to 12-3-75, exemplars);
Noun-Verb-Preposition-Noun (3-2-76 to 3-22-76, exemplars); Noun-Verb-
Adjective-Noun (3-9-76 to 3-30-76, exemplars). Criterion was reached on
all structures except Noun-Verb and Verb-Noun.

Assessments: Data not available.
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Word Generalization

Thirty .'nine verbatim'observations were taken at 1..PP from February.
1976, through May, 1976. The word generaliz ratios were:

One Occasion Two Occasions

Verbs 4/9 =
prepositions 3/9.=
Pronouns' , 3/3 =
AdjectiVes 3/3 =

.44 , 3/9 =-.33

.33 3/9 =',..33
1.00 3/3 = 1.00
1.00 ,3/3 = 1.00

TOTAL . 13/24 =,.54 12/24 =' .50
, .

vocabulary included 432 words.

.

Strticture Generalization

The trained structures were collapsed into three,general classes:
Nominal-Verb/Verb-Nominal; (modifier) Nominal-yerb-(modifier) Nominal;
and ( modifier) - Nominal -Verb- Preposition - (modifier)- Nominal.. All three
forms generalized. Baseline dap were insufficient to allow-a clear anal* is
of effects. There was` a: possible trathing effect on the form Nomimal-
verb-Freposition-NoMinal,. These data are shown on Figure 59.

Complexity Effect's

MLU rose from 2.15 and leveled off 16t.3.15. Upper-bound climbed from
seven to 10 morphemes and then 'decreased to seven morphemes again.. Most
other complexity measures, showed little or no change.. Nominals,zper.utterance
increased substantially from .80 to 1.25. The mean rates of'nominals', verbs,
modifierg4 and function words increased also (both types and tokens).

Rate Effects

Rate observations were taken from March, 1976, through May, 14 976.
The -mean number of child verbalizations per observatiop was 25. Initiations
decreased but the total verbalization rate increased over time; 'The mean.
percentage of obligatory situations responded to was 70%.

Summary

S.Q.!s language improved' a, little, in terms,of rate, diversity, and
complexity. Training -may haVe effected SA-.:'s use of the form Nominal-

. Verb-Preposition-Nominal: Other training @ffects are not tlear because
baselines were insufficient.
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Subject: C.U. 'Sex:

Training

Age: 2:11 to3.6

C.U.'attended EPP from September, 1978,, to May, 1979. It was.determined
that an incidental language intervention would be more appropriate than
training because of C.U.'s excellent receptive language skills. Ong -word
mandSwere given starting 10- 17 -78.. Two-word mands were given starting
11-27-78. 'Finallx, effede-out procedure was initiated on,3-5.q9.
A description of 411se procedures can be found in the Environfilental
tnterventi.on section (McQuarter, Warren & Rogers-Warren).

,Assessments

The results of the PPVT, STACL; and Houston (Parts I and II) are
listed below:

PPVT

September 1978 M.A. 4-7
December 1978 M.A. 5-2
May 1979 M.A. 5-4
September 1979 M.A. 4-9

Word Generalization: '(Not applicable
words.

Structure,Generalization

Generalization is not an applicable term in C.U.'s case because of
the incidental teaching intervention. The occurrences of the following
c011apsed forms are presented in Figures 60 and 61: Nominal-Verb/Verb-
Nominal/Modifier-Noun; (Modifier)-Nominal-Verb-(Modifier)-Nominal; (Modifier)-
Nominal; Nominal-Verb-POposition-Modifier-Nominal; (Modifier)-
Nominal-Verb-Negative-Verb-(Modifier)-Nominal. C.U. was observed 71 times
from September, 1978,- through May, 1979. His showed remarkable improvement
as a result ofthe incidental teaching procedure.

STACL Houston

21.2 mo. level (I)
97%ile 3 yr. + level (II)
97%ile 4 yr + level (II)
94%ile- 4 yr. + level (II)

C.U.'s vocabUlary included 447

Complexity Effects

MLU increased from 1.0 to 2.5 over the observational period. Upper-
bound increased -from two morphemes to eight morphemes. Other complexity
measures--except function words per utteonce, revealed substaVal increases.
The high proportion of function words per utterance at the beginnjng of
the observational period was apparently an artifact of d very low verbaliza-
tion rate and low complexity. The rates ofnominals, verbs, modifiers, and
function words increased over time. .
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Rate Effects

A total of 44 rate observations were taken from September, 1978, through
May, 1979. C.U.'s total verbalization rate was effected dramatically by the
incidental teaching intervention, increasing from a mean of 10 utterances
per observation in the fall semester to 28 utterances per observation in the
spring semester. Spontaneous initiations increased also. Teacher verbalizations
to C.U. increased somewhat during the spring semester. The percentage of
obligatory situations responded to increased from 5% to 60%. .,

Summary

Standardized tests suggested that C.U. had strong developmental potential.
The incidental teaching intervention effected his performance level by
increasing his verbalization rate. Overall language complexity improved
as a result of mands requiring more complex structures.

Subject: D.A. Sex: Male 1 _Age:. 2.8 to 5.3

Training

D.A. attended LPP from September, 1976, through May, 1979. He was
trained initially on 29 nouns (2-7-77 to 4-28-737, 25 sessions) and 20 verbs
(10-12-77 to 11-10-77, 14 $essions). He was then trained on the following
forms: Verb-Noun (11-29-77 to 12-5-37, 10 exemplars); Color Adjective-
Noun (2-2-78 to 4-47-8, 10 exemplars); Noun-Verb-Noun (4-5-78 to 9-27-78, 30
exemplars); NounVerb-Color Adjective-Noun (9-28-78 to 10-25-78, 20 exemplars);
Noun-Verb-PrepoSition-Noun (10-30-78 to 3-20-79, 30 exemplars); Noun-

A,Verb-Preposition-Noun (3-27-79 to 4-23-79, 20 exemplars). D.A. reached
criterion on all forms except Noun-Verb-Preposition-Noun. The mean time
spent training each form was 15.33 sessions.

Assessments

The results of the PPVT, STACL and Houston (Parts .I & II), are listed
below:

PPVT STACL Houston
,,

January 1977 M.A. 1-10 A6 mo. level )

May 1977 . M.A. 2-2 Unscorable 2T mo. level )

September 1977 M.A. 2-11 7%ile .-3 yr. level II)
December 1977 M.A. 2-8 7%ile 3 + level (II)
May 1978 M.A. 3-3 17%ile

,yr.

:t yr. level II
September 1978 M.A. 3-4 74%ile kr. level Id
December 1978 M.A. 3-7 74%jle 4"yr. level (II)
May 1979 M.A. 4-4 12%91e 4 yr,. + level (II)

,,
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WoldGeneralization

D.A. was observed 167 times (LPr-144;/Other preschool-23). The
word generalization ratios were:

One Occasion '''fwo Occasions Two Settings

Nominals
Verbs
TOTAL

16/25
13/15
29/40

=-

=

=

.64

.87,

.73

12/25
8/15

20/40

=,

=

=

.48

.53

.50

4/25
1/15
5/20

=

=

=

.16

.07

.13

D.A,'s vocabulary *cluded 959 words.

Structure Generalization

The structures trained were collapsed into two general classes for
analysis:' Verb- Nominal /Modifier - Nominal and Nominal-Verb-Nominal. The
Noun-Verb-Prepositibn7Noun did not occur in the 'data. Both forms occurred
during baseline. These data are shown in Figures 62-66.

Complexity Effects

MLU increased from 1.20 to 2.20, a small increase for a period of more
than 2 years.' Upperbound increased from three to eight morphemes.,
Nominals per utterance and verbs per utterance increased. Mean rates of
nominals, verbs, modifiers and function words show-large increases.

Rate Effects

One hundred twenty nine *ate observations were taken from September,.
1976, through April, 1978. D.A.'s total verbalizations and initiations
increased over the entire period to very high rates. The percentage of
obligatory situations responded to increased from 50% to a high of 804.

Summary

D.A. had a very high verbalization rate. His consistent use of less
complex structures masked increases in complexity, which occurred at lower
rates as evidenced by upperbound data. Assessment scores also indicated
improvement. Although generalized training effects were not strong, the
structure generalization graphs revealed an increasing use of more complex,;
forms.
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Subject: L.C.

Training

Age: 3.0 to 4.3

L.C. attended LPP from March, 1978, through May, 1979. She was trained
on 30 nouns from 6-23=78 to 10-4-78 (17 sessions),and 20 verbs from 10-4-78
to 11-2-78 (13 s6ssions)'. The following structures were trained:
Verb/Noun (11-6-78 to 11-22-89, 20 exemplars); Color-Adjective-Noun (11-28-78 to
2-14-79, 20 eXgmplau); Adjective-Notin (2-26-79 to 3-29-79, 18 exemplars);
Pronoun-State Nerb-Noun (3-27-79 to 4-26-79, random). All structures were
trained to criterion except Pronoun-State Verb-Noun, which was still being
trained when data collection ended. The mean time spent training each form
vas 14.25sesgions. In addition to training, L.C. was a subjett in an
incidental language training study (one word mands, 11-20-78; two word mands,
2-12-79; fade out, 4-12-79). 'Procedures for this study are in the Environ-
mental Intervention section (McQuarter, Warren & Rogers-Warren).

r-

Assessments

The results of the PPVT, STACL and Houston (Parts I and II) are
presented below:

December 1977
May 1978
September 1978
December 1978
May 1979

Word Generalization

PPVT

MA. 2-3
M.A. 2-11
M.A. 3-3
M.A. 3-9
M.A. 3-10

STACL

49%ile
37%ile

L.C. was observed 106 times (LPP - 84; Home44,

Houston

24 mo: level (I)
26.6 mo. level (I.)
-3 yr. level (II)
3 yr. + level (II)
4 yr. level (II)

- 22).

The word generalization ratios are presented below:

One Occasion Two Occasions Two Settings.

Nouns 25/29 = .86 21/29 = .72 15/29 4 .52
'Verbs 14/20 = .70 6/20 = .30 3/20 - .15
TOTAL , 39/49 = .80 '27/49 = .55 18/49 = .37

L.C. 's vocabulary included 710 words.

Structure Generalization

The structures trained were collapsed into two general classes for
anafysis: Verb-Nominal/Modifier-Nominals and (Modifier)-Nominal-Verb-
(Modifier)-Nominal (see Figures 67 and 68). Slight training effeGts are
noticeable for Noun-Verb-Noun although it is not clear whether Ois effect
is from training or the incidental training iiterventton.



Figure 67
SUBJECT: LC ,

FORMS: COMBINED SETTINGS

180

11JIMNIS
KE

AND MODEL INTERVENTION
TYPES 1W-ONE WORD MANDS.
TRAINING 2W-TWO WORD MANDS

V N FO-FADE OUT PROCEDURE
AJ -COL

AJ N
FORM: V N/MOD N

SITE: L:AWR.

. 0

TRAINING160 BASELINE F,OLLOW-up .

'IF°

TRAINING:
N V`14

El PRO-1 V-ST N

60 FORM: (MOD) N V (MOD) N
BASELINE TRAINING

. ,
FOLLOW-UP

'I
1 2 3 4 5 6 7 8 9 10 11 12 ,13 14.15 16 17 18 19 20 21,22 23 24 25:26,27

5-9-78 14.'43-20-78 OBSERVATION BLOCKS



A
'

O
i

(1,
.
4
'

4



Figure 68
SUBJECT: LC

FORMS: BY SETTING

L.P. P.

SITE: LAWR

TOKENS MAND MODEL INTERVENTION
TYPES - -- - 1W-01)1E WORD MANDS.
TRAINING: 2W-TWO WORD MANDS

V N FO-FADE OUT PROCEDURE
AJ-COL N
AJ N

El

80 FORM: V N/ MOD. N

BASELINE

60

TRA N I NG FOLLOW-UP

120

cnw 100

HOME
cc
cc

80

60
0
> 40

- I 20
2z
C.) 0

C.P.P.

BASETRAIN-, FOLLOW-UP
LINEI ING' Fpm

I 2WI

11W

I,

5-9-79

1121 314161 6 I I 8 1 I 0,11,121 3I 14,15I 161171 18 I19
6 -5-7 8 5-9-79

TRAINING:
N V N.
PRO-1 V-ST N

u

40 FORM: (MOD) N V (MOD) N
BASELINE

I

TRAINING FOLLOW-UP

20 I 2W I
,-___a FO

1W I ni ... L2J c,,,A)0' _,,,,-.....0.0=1.=,==x,
' 3-20-78 5 -9 -79

40
BASE- ITRAIN-I, FOLLOW-UP

HOME tto tINEI ING' FO

0-0
1WI

0
1 V13 14 151 61718 1 91101111121131141151161171181191

6- 78 OBSERVATION BLOCKS .5-9-70

161



Complexity Effects

.MLU climbed from 1.0 to 2.0 over the observational period: Upperbound

rose Sharply from two to eight morphemes. Other measures revealed some

improvement dspecially nominals per utterance. There were large increases'

in the mean rate of nominals, verbs, modifiers, and function words.

Rate. Effects

A total of 44 ratetobservations were then. L.C.'s total verbaliza-

tion and inittation rates increased concurrent with the incidental
teaching intervention. The percentage of,obligatory situations responded

'to increased to 70% during the spring, 1979, semester.

Sumfiary

The rate, complexity, and diverstty of L.C.'s language increased.
Training effects were not clear. The conjunction of training with incidental
teaching intervention appears to have been conducive to L.C.'s development.
The incidental teaching intervention strongly affected L.C.'s verbalization

rate.

LPP Discussion

Data for 12 children enrolled in Language Project Preschool are
reported in the preceding section and summarized in the table below.

Insert Table 16 about here

'Clear, ,generalization from !raining on at least one major class (combined

forms) of trained structures was observed for six subjects. Seven subjects

were trained on specific vocapulary and all except one subject showed

.moderate to high ratios of generalization to naturalistic settings.
Generally, subjects gpneralizedisimple forms more rapidly anq frequently

than complex ones. Thcreasing numbers of exemplars for major classes,
either by training More specific examples of the component structures of

by training mow component siSructures, were correlated with higher levels of

generalization.

Five subjects demonstrated acquisition of the trained class but the

source of acquisition was unclear. ,In 'some instances, no'baseline data

were available Because the child was enrolled in training before the

research project began. Because baseline data were sometimes not analyzed

immediatelye(the computer program for tracking generalization was not completed

,d
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Table 16

Summary of Results for LPP Subjects,

I

Subjett

IF

Strictures tength of Obs

A
Generalization

1

Rate' Complexity
2

Assessments Comments

D.A. VN/AJ*

NV (MOD) Na*

Vocabulary'',

_

20 mos. Acquired

Generalized

Generalized

Increased by

about 50%

MLU 1.2-4 2.2

UB 3-48

PPVT +2.6 yr

STACL +12%

Houston + 2 yr

Vocabulary -

959 Words

M.J. (M30) NV (MOD)

.N -0)

(MOD) .N V PREP

(MOD)'N

Vocabulary

21 mos. Generalized

Generalized

Generalized

Tripled MLU 1.4-44.0

UB 5-417

PPVT .+2.3 yr.

STACL +24%*

Houston +2 yr*

Vocabulary -.

8?1 words

, j

D.N. NV / MOt N

NVN.

NV PREP N

NVVN

20 mos.

,

,

Acquired

Acquired

Acquired

Acquired

Tripled. MLU 1.8843.18

UB 8-412

PPVT A+5.7 yr*

STACL +44%*

Houston +1 yr*

Vocabulary

555 words .

J.W.

,

NV (MOD) N

MOD NV PREP '

, (MOD) N
m

1

9 mos, Acquired

Acquired

Slight Decrease

41

MLMLU 2.65-42.94

No change

(9 morphemes)

p

PPVT +1.1 yr

STACL 40 %,

Houston -.No

Change

'Vocabulary -

817 words

,Near age level

before and

after enroll-

ment at LPP

.

J.C. (MOD) N V

(MOD) N

,

4

21 mos. '

II
. ,

Acquired

,

Increased 4y

30%

MLU 2.18-3.34

UB 2-410:

PPVT + 2.1 yr

STACL +48t

Houston, +2 yi4

Vocabulary -

817 words
,

,

1

.,

L.C.

163

,3
,

NV / MOD)
,

R

4 os.

j

Generalized, Increased to

'level appro-

priate for age

V

0 MLU 2.58-42,63

UB 8 --413

,

PPVT 1.1.7 yr

STACL. + 37%

Houston' +2 Yr

Vocabulary -

710 words

.

.
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Table 16 (Continued)

Subject Structure Length of Obs Generalization Rate' Complexity
2

Assessments. . Comments

W.A.

.

JMOD N/NV

NVN

NV PREP N

16 mos.

1111°mos'i

Acquired

Acquired

No Effects'

No changes;

initial rates

were appropriate

MLU. 2.16-42:2C

UB 8-46

'

PPVT +11 mos,

STACL +36%*

Houston +1 yr*

Vocabulary.-

439 words;,

C.Z.

6

VN .

. Vocabulary

,

Generalized

Generalized

Moderate

increases,

MLU 2.3442.69

UB 7--*10

PPVTA +2.10 yr

Houston° +3 yr.

.Vocabulary -

.5.283 words

Hearing impaire

.''.'"..

C.U. NV

VN

.MOD N/V

NVN ,

9 mos. Main .effects:

high rates

for all

structure]

Increased to

age appropriate

levels

MLU 1.02-42.55

UB 2-410

PPVT +2(fiós*',

STACL 94%*

Houston +2+yr*,

Vocabulary -

447 Words

Rate increased

via nand /model

procedure

J.I. NV

VN

. MOD N

NVN

11 mos. Iain effects:.

moderate rates

for all

structure.]

Increased but

still low for

age

.

MLU 2.5842,63

UB' 8-443

PPVT +2.9 yr*

STACL 61%

Houston° +4+ yr

Vocabulary -

626 words

Rate increased

via mand/model

procedure

K.S. NV/VN

MOD N

(MOD) NV (MOD)

N

11 mos. Generalized

No Effects.

Generalized

Doubled MLU 1.49 2 6

UB 6-48

PPVT +9 mos

STACL +45%

Houston +6+ mos

Vocabulary -

330 words

.

D.K...

165

NVN

Vocabulary

3 mos,

...,,

No Effects

No Effects

,

t3

No change,

initial rate

moderate 'v

4. .
,

,

MLU 2.51-2.95

UB. 6-441

.0:

No Assessment

Data

Vocabulary -'

241 words

Left program

unexpectedly
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TaKe 16 continued

Subject

J

Structure

T
i

Length of Obs. Generalization

'
.

Rate
1

Complexity2

*

?Assessments Comments

S.Q. NV/VN

N/P V PREP

NIP

Vocabulary

3 mos.

,

Acquired

Generalized

Generalized

I

Increas0 to;

age approtiate

levels

c

NO 2.0-43.0

tR 'NO change

(B, morphemes)

4'

.

ot

Ao Assessment

Data

In training

when project

began

r

1

Rate measures were calculated by comparing the average rate duripg the first five observations of a given
subject with the average rate during the last five observations fpr the subject. Rate was calculated
as number of utterances per 15-minute sample.

2Complexity measures were calculated by comparing Mb

(upperbound or longest utterances in morphemes) during

with the MLU and UB during the last five observati

oflitterance in, morphemes) nd UB

est five observations for a g n subject

subject.

*Score was at age level on the last 'assessment using

°Only one score .on this test was available, usually

adMinistration of test.

18744

' 9'

p

d did not reach basal vel on first

a

T.% 7

188

1
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until several mohths after theObseryations began), some children were trained
on structures ,that were already, in their spontanepus repertoire. It should
te noted,. hOivever, that training occurred only if the child failed the pre-test
for a particular.step of the program. A child may have had a few examples of
a particular grammatical structure that were used in natural settings, but
not have sufficient skill to produce appropriate examples of the structure
during a testing situation. In many cases, the emergence of one of' two
examples of a syntactic structure in the child's general repertoire. was
considered to be a good indication that he/she was ready to learn additional
examples of the structure. A non-zero or low rate baseline was not
considered sufficient and training on the structure was instituted whenever
the child failed the pretest.

Three subjects (included in the discussions above) generalized one or
more forms and, acquired.one or more forms.

\
-

Three subjects were targeted in an intervention designed, to increase
their rates of one and two word utterances. One of these subjects received
language training and the intervention served to facilitate generalization.
The other two subjects were not formally trained. ,.Their acquisition of

. specific, forms was tracked and the results showed. that the intervention
increased rate of acquisition of new vocabulary and grammatical forms.

Other subjeCts also showed significant increases in rates of interaction,
initiations, and responsiveness in obligatory verbal interactions. Only
one child did 'not increase his rate of verbalization and this child's baseline
rate had been comparable to rates observed in normal children.

Complexity increased over time for most subjects, although no subjects
'showed dramatic effects. MLU was the most sensitive measure of complexity,
however, changes in MLU were typically moderate. Vocabulary size increased
for all subject and accelerated acquisition of vocabulary frequently
coincided with increases in overall rates of verbalization.

Most subjects showed significant gains on standardized assessments.
Seven of the 12 children were scoring near age level on one or more of the
tests at the conclusion of the generalization observations. All three tests
typically indicated the direction of change (gains or losses by the subject)
but amount ,of change indicated by each was variable.

In general, the LPP children displayed moderate generalization, some
acquisition of language that may have been the result of training or of
verbal interactions in the natural environment, and consistent gains in both
rate and complexity of their utterances. These results provide a strong
case for the overall positive effects of training, but are difficult to
interpret in termsof direct generalization from training. LPP children
were the least developmentally delayed population studied and had moderate
rates of acquisition of new skills from typical environmental interaction.
Although such acquisition facilitates development of language, it prevents a
clean analysis of training effects.

58169



- Because language delayed children such as the LPP subjects do demonstrate
a natural acquisition level, it might be most productive to focus on
coamunication and social interaction skills that are necessary for language
display. Interventions to increase rate resulted consistently in increases
in complexity of child utterances (see studies reported in the Environmen,tal
Intervention section). A first step in evaluating a child's language and
determining a training strategy might be to intervene to i*rease rate of
verbalization prior to initiating individualized grammar tea fn In spme
instances, with children of similar abilities, such an intervention may be
sufficient to increase acquisition from natural interactions.
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Parsons Results

Generalization data were collected in an academic setting, a,jreeplay
setting and,, in some cases, a dining hall setting. Eight subjectslwe
seen for training on a daily basis for half-hour sessions. Generalizgtion
observations.occurred an average of four times a week in each setting.
If sequential modification or initiaLtraining was-carried out in an
originally specified generalization set data from that setting-were .

not included as generalization data.

Specific-program changes were made after analyzing initial generaliza-
tion data. These changes included:

1. Increasing the numberlof vocabulary exemplars, (20 to 80 words
or combinations are trained).

2. Increasing the number of syntactic exemplars
3. Increasing the number of pragmptic exemplars
4. Increasing the maintenance period after the acquisition criterion

was met
5. Increasing and.varying the stimulus conditions as training

progresses
6'. Using actual objects (not photographs) for programming

Results for each subject are described_below.

Subject:. K.M. Sex: Male Age: 14.4

Training

K.M. received manual sign training on the following structures:
Action Verb; (State) Verb-Noun; (Action) Verb-Noun; (Pro)-(State) Verb-Noun;
(Pro)-Noun-Verb-Noun (did not reach criteHon).

K.M. acquired the trained behaviors fairly rapidly and demonstrated
structural generalization to untrained combinations. He received training
across an 18-month period.

Assessments

Increases in pre-postte4 scores on the PPVT and. Houstbn standardized
tests were 1.3 years an& 6 months respectively. These changes indicate
growth ithe areas of vocabulary acquisition and receptive and expressive'
language.

1 7.1



Word Acquisition

K.M. did not begin displaying any new words until three weeks after
training'was initiated. Lncreases in vocabulary were apparent prior toileeting
training, criterion: Total vocabulary, for K.M. was 222 words.

0

Structural Generalization

K.M. showed moderate generalization across all trained structures as
shown in Figures 69-71. Basic Noun-Verb-Noun structures were used at
comparable rites across both freeplay and academics; K.M. demonstrated the
greatest'generalization after 'training criterion had been met. Once K.M.
acquired a higher-level behavior; generalization of components of that behavior
decreased. Generalization,to the dining hall setting occurred only after
a sequential modification procedure was initiated during lunch.

Complexity Effects

,),MLU increased, but not systematically, and varied from 1.00 to 2.40.
(which exceeded a training MLU of 2.14). Longest utterances. varied from
one, to four words. Twenty-four percent of all Noun-Verb-Noun utterances were
first occurrences.

Rate Effects

Probe rate data indicated wide differences between K.M.'s rates of
verbalizations in the academic and.the freeplaysettings; however, strut;
tural generalization data reflected this difference only in structures ;.
containing state vetbs.

Summary

K.M. displayed moderate generalization with increases in'vocabulary
acquisition preceding increases in structural generalization. Structural
generalization occurred\fte trainkg criterion was met. 'K.M. showed
gainsin'standardized tests asuring vocabulary acquisttioh and global
language development.

bject W.P.

Training

Sex: .Female Age :

4-0

W.P. was trained to use Mkoal sighs. W.P. received training on single
word signs (nouns and verbs) prior to being included as a subject. She:
received.- training and met acquisition criterion on.the(followfng linguisicj
structures: Verb-Noun/Verb-Pronoun; Noun-Verb/Pronoun4e,rb; Noun-Verb-

..-.Noun/Pronoun-Verb-Prondun. W.P. was also trained on fingerspelling, vocal
imitation, and.sign configuration.: W.P. acquired the trained behaviors rapidly

61
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and showed structural generalization. W.P. received trainingtover a ten-
month period.

Assessment

Pretest and posttest scores on the following tests were: r
Pre Post Change

PPVT M.A. 3-8 yrs. M.A. 5 -8 yrs. 2 years
Houston M.A. 25.6 mkT H.A. 36.0 mo. 4.4 mo.

*
Final results showed a major increase in vocabulary acquisition and a

slight increase in receptive and expressive language. W.P.'s total
vocabulary at the end of training was 217 words.

ci

r

Word. Acquisition

W.P. showed increases in vocabulary after the first four weeks of
training. Acquisition varied across weeks until the final three weeks of
training in which three new words were acquired each week.

Structural Generalization .

W.P. showed very little structural generalization across 411
trained structures in the academic setting. His structural
generalization can be seen, in Figures 72-74. The Verb-Noun form generalized
in the freeplay setting. Overall generalization of forms was moderate.
W.P. showed dramatic increases in generalization when a sequential modifica-
tion procedure was

r-
used in one'of two related settings, lunch and breakfast.

Complexity Effects

MLU varied from 1.18 to 1.72 in nonreinforced language settings with
the highest .MLU (1.82) occurring in a training setting (lunch). Length
of utterances varied between two and five words with an average of three
words. Twenty-four percent of the total utterances were first occurrences.

Summary ,p

,

W.P. displayed moderate generalization. Comparisons. between the
Verbatim samples, rate code, and complexity measures showed W.P.
`used more trained structures in freeplay, but used ether nontargeted
,structures ('adjective noun) in the academic setting. Many topic /comment
structures (e.g., "Home, Kevin.") were used. Standardized test measures
showed that W.P. made increases in both vocabulary acqUisition and global
language. Tat! suggested that training W.P. in settings thathad features
in common maximized generalilation across settings.
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Subject: J.R. ,Sex: Mald Age: 14.0

Training

J.R. received manual sign training on the following structures: Verbs,
Verb-Noun, Pron/Noun-Verb-Noun. J.RAacquired language skills extremely
rapidly in training. He received training on a total communication
program and was in training for eight months.

Assessments

J.R. demonstrated no change in pre-and-posttests on either the PPVT
or Houston (II).

Word Acquisition

J.R. showed no major growth in vocabulary until after the 15th week
of training. Total vocabulary for J.R. was 130 words.

Structural Generalization

Ike three trained behaviors generalized only very' minimally to any of
the nIgtraining setting. Data are shown in Figure 75.

Complexity Effects

A
MLU varied from 1.00 to 1.88 in the nontraining, settTngl. MLU

systematically increased in the academic setting. The lost litterances
ranged from one to fiv words. x

1
..

Rate Effects 4.
.'.i

Rate 'code probes indicated tat teacher verbalizations and child
verbalizati ns were extremely low. 411ik

(
Summary

J.R. showed only minimal generalization and no increases in test scores
although he acquired behaviors very rapidly in training. J.R.'s profound
hearing loss may have contributed to theAlack Of generalization. A total
communication approach was not utilized in the classroom setting.
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SubjeCt: M.G. Sex: Male

Training

Age: 14.,4

M.G. received manual. sign training on the following structures:,
Verb/Noun, Pron-Verb (state)-Noun. M.G. acquired the trained behaVfors
and demonstrated structural generalization after 40 exemplars were trained.
He received training across a 19-month period.

Assessment

Increases in pre-posttest scores on the PPVT and Houston standardized
tests were four months and eight months respectively. These changes
reflected an increase in overall language development more than increases
in vocabulary.

Word Acquisition

M.G. began acquiring new words after thl second week of training.
Most vocabulary was acquired during the first, nine weeks of training.
After that, M.G. acquired approximately one new word a week. M.G.'s total
vocabulary was 160 words. New training words were used in isolation before
being used in combinations.

Structural Generalization

M.G. displayed moderate generalization of both training structures,
particularly in the academic setting. The Verb-Noun structure generalized
at a.higher rate than did the Pronoun-Verb (state)-Noun structure. M.G.'s
highest rate of generalization occurred approximately two months after
training was initiated. These data are shown in Figures 76-77.

Complexity Effects

MLU did not increase during training' except in the training-lunch
setting. Training MLU increased from 1.08 to 1.62; nontraining MLU
varied from 1.0.0 to 1.44. The longest utterances ranged between one to
three words. Twehty-three percent of all Verb-Noun utterances were first
occurrences.,

Summary

M.G. displayed moderate generalization during the training period.
Increases in vocabulary and overall language development were evideht in
test scores. M.G. also generalized some vocal approximations paired with
signs during training to nontraining settings.
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Subject: C.W. Sex: Male Age: 10.9

Training

C.W. received speech and language training on the following
structures: Verb-Noun, (Pronoun) Noun-Verb-Noun (Pronoun). C.W.
did not reach acquisition criterion in structured training setting
although he was trained for more than two years. Criterion was met
only after the training was modified to a semi-structured approath.

Assessment

Increases in pre - posttest scores on the PPVT and Houston were five
months and one month respectively." Over the two-year period, these changes
reflect little growth in language development.

Word. Acquisition

C.W. showed dramatic increases iri vocabulary after the 45th week of
training and acquired approximately five words every two weeks thereafter...
Total vocabulary was 555 words.

Structural Generalization

C.W. demonstrated moderate generalizationin the academic setting
before he met training criterion. However, generalization to the freeplay
setting did not increase significantly from the baseline condition. These
data are shown in Figures 78-79.

Complexity Effects

MLU increased in the academic setting but decreased in freeplay during
the last nine mbnths. Longest utterances ranged from three to seven words,
however, many of the longer utterances were stereotypic phrases. Twenty-
nine percent of the total generalized structures were first occurrences.

Rate Effects

Although the number of verbalizations directed to C.W. were twice as
high in the academic setting as in the freeplay setting, C.W.'s rate of
verbalization,did not vary between settings. His initiations and responses
to obligatory verbalizations were higher in the unstructured setting where
there were fewer opportunities to respond. Most generalization.occurred
in the academic setting. In comparison to the other subjects, fewer of
C.W.'s verbalizations were consequated by adults.

Summary

C.W. displayed moderate generalization in the academic setting only.
' His generalization increased After training wa$ initiated-although his
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acquisition in training was extremely slow until training was modified to a
less structured program. His rate of verbaldizations Aid not van; between
settings.

Subject: C.R. Sex: Male Age: 12.2

Training

C.R. received speech and training training on the following structures:
Verb -Noun, (Pronoun) - Noun -Verb -Noun (Pronoun). C.R, acquired two-word
structures fairly rapidly but required longer training for three-word
utterances. He received training across a ten-month period.

b.

Assessment -

Increases in pre-posttest scores on the PPVI and Houston were 2.3 years
and five months respectively. These changes indicate major growth in
vocabulary and some growth in global language development.

Word Acquisitibn

/lifter training was initiated, C.R. acquired approximately three
new words each week. C.R: had a total vocabulary'of 39 words at the
end of training. New words trained in structures were used in isolation
before they were used in combination.

Structural Generalization

C.R. showed moderate generalization in the academic setting.
Generalization occurred soon after training was initiated and continued at
fairly high levels throughout the remainder of the observational period.
C.L's use of two-word utterances did not decrease even though two word \

combinations were incorporated into three-wordiutterances. His structural
generalization is summarized in Figure 80.

Complexity Effect

MLU increased slightly during the final phase of training. Longest
utterances varied from two to four'words. Thirty percent of all utterances
were first occurrences.

Summary

C.R. displayed moderate generalization lin all settings with highest levels
of generalization occurring in the academic setting. Standardized test
measures indicate growth in vocabiilary and global language development.
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Subject: T.B. .= Sex: Male Age: 11.0

Training -

T.B. received tpeech-andlanguage training on the following structures:
Objective andfSubjective Pronouns; Extended Articles: e, the; some';
"Wh is/are" Questions; "Is/Are" Reversal QUestions. The last two
structures -were trained in an academic setting. T.B.-acquired the receptive
task's Iuite slowly but subsequently showed rapid acquisition of-the
productive tasks: 'Training occurred during a Seven-Tonth period.

Assessment

Increases in pre-posttest scores on the PPVT and Houston standardized
tests Were 2,10 years and one month respectively. T.M., stored at the
three-year level on the global language tests.r, The-gainS made in,the
receptive tisk. (PPVT)' may be due partly to correct positioning and vision.
correction.

Word Acquisition

T.B. had a total vocabdiary of 840 words at the end of training.
He acquired new vocabulary rapidly throughout training.'

Structural Generalization

T.B. showed-moderate to high generalization.on trained structures.
Baseline on articTes (a, the, some) was taken after training criterionA
was met and a sequential modification procedure'was initiated.

-

T.B. generalized more rapidly as new structures were trained. Graphs
of these effects are. shown in Figures,81-84.

Complexity Effects

MLU varied from 2.09 to 3.44 woYdi with the longest utterance ranging
between five and ten words. , First occurrences comprised from 31% to
70% of the total utterances. The high percentages of first occurrences
were probably due to the complexity of language being trained for T.B.
in comparison to other subjects.

Rate Effects '

T.B.'s verbalized frequently and many verbalizations were directed to
;him. He responded to approximately 70% of all obligatory verbalizationsand
his gerbalizations were frequently consequated.,

Summary

T.B. displayed moderate. to high generalization of trained structures.
Both observational measures indicated language growth. However, only
vocabulary acquisition showed dramatic increases on standardized tests.
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Subject: R.B. Sex: Male Age: 9.7

Training

R.B. received training on the following structures: .Verb (State)
Noun; Verb (Action) Noun (Pronoun); (Pronoun),Noun-Verb; Verb-Adverb;
Noun-Verb-Noun; Pronoun-Verb-Pronoun; Verb-Noun-AdvePb/Noun-Verb-Adverb; Verb-
Prep-Noun; Noun-Verb-Prep-Noun; Noun-Verb (Prep) Mod-Noun. R.B. received
concurrent training on some structures. He acquired behaiflors in
training extremely rapidly and demonstrated structural generalization to
untrained combinations. Training and observations occurred over a nine-
month period. R.B. was in a full day behavioral program With one adult
to decrease head-banging, therefore, the setting differences were minor
and data for all settings, have been combined.

Assessment

Increases in pre-posttest scores on the PPVT and Houston were 1.9
years and two months. Increases .on articulation tests were dramatic.

Word Acquisition

R.B. had a total of 435 words at the end of training. He acquired
approximately 50 new words each month. R.B. used these new words in
combinations al ough the'resultir4 utterances were not always
grammatical.

Structural Generalization

R.B. demonstrated moderate to high generalization of many two-,
three-, and four-word utterances. The Verb-Noun and Verb-Adverb structures
generalized at the highest rate. State-Verb-Noun structures were trained
concurrently but did not generalize as readily. In general, frequency
of two-word utterances did not decrease as they were incorporated into
more complei syntactic structures. Structural generalization data are
shown in Figures 85-88.

Complexity. Effects

MLU measures gradually and systematically increased over time.
Longest utterances varied from four to five words. Approximately 60% of
all utterances were first occurrences.

Rate Code Effects

Verbalizations to and by R.B. were high rate. Twice as many teacher
and child verbalizations of R.B. and obligatory response opportunities
occurred in the academic setting as in the freeplay setting. However,
R.B.'s responses to obligatqry verbalizations and consequences for his
verbal behavior varied only slightly across settings.
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Figure 88
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aummdry

R.B. showed moderate to high generalization of all trained structures:,
Generalization first occurred shortly after training was initiated and
increased as more complex syntactic structures were trained. Rate 'observations
indicated that R.B. was given many opportunities to use language and received
fairly high levels of consequation. Increases in test scores showed the
most growth in the areas of articulation and vocabulary acquisition.

ft-
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Parsons Discussions

The individual findings presented in the results section are summarized
in the table below.

Insert Table 17 About Here

As shown in Table 17, an average of four structures were trained for
subjects at the Parsons setting. Longi udinal generalization observations
were conducted on each subject for an a erage of 13 months. Good to
moderate rates of generalization were o served for approximately 60% of
the trained structures. On another 22% of the trained structcures, the child
used,tlie trained form, but the data sug ested that she/he may-Tave acquired the'
form independently in the natural envir nment, and not necessarily as a direct
result of training..

a

Despite the relativelystrong gene alization data, the mean lengths of
'.most of thlb subjects' utterances (MLU) did not increase substantially,
although in several cases small increases'were'found. Most subjects. showed
advancements during the training period in terms of scores on the ".
standardized assessment tes 'ts.

The Parsons'- structural generalization data were encouraging. They
suggested.that the,Stremel and Waryas training program, which was designed and
modified for this specific type of setting and population, was effective
'from the standpointof syntactic generalization to the natural environment.
'Where generalization failed to occur; the addition of sequential modif' ation
procedures was sufficient to facilitate it. To implement a sequential
modification,, a therapist introduces direct training in the intended
-generalization setting until if occurs. The results_fbllowing such
modifications,'are'not-generalization, but direct training effects.
However,, the use of this procedure in one setting may facilitate the
subjects' generalization to other ehvironments where no sequential
modification occurs. Sequential modification was necessary with only two
subjects. -

Subjects trained on manual sign communication generalized as well as
subjects trained in vocal communication. At least in this specialized
environment 1Where the teachers and adults knew and communicated using
manual signs) the manual sign training'was as effective as the more standard
vocal language training. There were some systematic differences in terms
of specific vocabulary, but'not in generalization of syntactic structures.

7°, 208



Table 17

Summary of Results for Parsons Subjects

Subject

.

Modality ' Length of Obs ''Structure '

.

Generalization

.

Complexity Assessments Comments:

K;

.

Signs

.

184o,

'"

.

V

VN

P State V P

N/P V N/P

.

Generalized

Generalized

Generalized

.Generalized

No Change

.

"PPVT +1,3 yrs

Houston +6 mo.

Vocabulary -

222 words
.

W.P. Signs

.

.

10 mo.

.

,

P/N V

V 0/N

P/N VN

Acquired ,

Acquired

'Generalized

MLU 1.3241.42

.

PPVT +2 yrs,

Houston +4.4

Vocabulary

217 Words

.

J,R,

/

Signs

Signs

,

ot

1

8 mb.

c

19 mo,

.

it

,

,

V

VN

'Pik N--N 7-L-itriffects-----
VN

, .,

No Effects ,

No effects

4

loCalized

Acuul ru

Change only in

setting where

sequenti.a.17 ----
. ..

1110pn:was'.
in i

.

( 48 L-42.36 )

PPVT - No change

Houston 7 No

-7.-thang-.
4

PPVT +4 mo.
.

u

wton
4, mo,

,4,,,,

Profound

hearing loss

,

MA.

.

f

Signs 19 mo.. NN

P State V N

,

.Generalized'

Acquired

k .

i No Change

*.

. .

PPVT +4 mo.

Housfon, +8 mo.

Vocabulary -

160 words

,

C,W.

..

,tv

Vocal 24 mo,
t

.

V P/N 0'

.

,

Generalized

'

.

.

Ma 2,04-42.14

. .

PPVT +5 mo.

Houston +1 'mo.

Vocabulary -

555 words'

, .

C. R,.

2 9

,

Vocal

,..,,"

.

10 mo.

,

,

..

V P/N

p/N V P/N

.

:)

Generalized

Generalized

, ,

Very slight

increase during

final weeks of

.training '

.:

'PPVT J2,3 yr.

HouSt01.,15mo.

VOcabdlai'Y -

39 words

.

i

\

.

*

2i0

,

.



Table 17 Continued

.

Sthject '.. Modality

.

Length/of Obs.

. .

Structure Generalization

.

Complexity Assessments Comments

LB:
. Vocal

%

..

.

'7 mo.

,

, .

.

.

.

P M, ,

Articles

Wb Q

Is/Are Q

.

Generalized

Generalized '

Gener'alized

Sequential ,

Modification

MLU 2.67-43,13 Vocabulary -

840 words.

r
''

11.8,

.

,

Vocal

.

.

, .

9 mo.

.

V,P /N

P/N V

V Adv

P/N V P/N

VN ADV/N V ADV

NV (PREP) (MOD)

N

1

Generalized

Generalized

Generalized'

Generalized

Generalized

Generalized

.

MLU 2.0-02.6

.

,

.

PPVT* +1.9 yr

Houston +2 mo,

Vocabulary -

435 words

.

r .

4

Ii 4
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abilities than on productive ones. They were typically low rate speakers
and 'Participated in many fewer social Interactions than their normal peers.
When rate was 'systematically increased, as in the mand-model procedure, or
when rate increased with socialization in the preschool settin , there were

)1
noticeable increases in the children's productive language. F r language
delayed children, Performance variables, the component social interaction
skills and. an appropriate rate of verbal interact4pn, may be,the critical
.targets for language intervention. Because they are able to acquire new
information from the environment, interventions that served to increase
their-contact with naturally occurring reinforcers may be sufficient and
possibly necessary to facilitate their,development. A

In this presentation of results, subjects have been categoriz d as
showing generalizatio acquisition, or no effect resulting from training.
Determining the suffic ncy of generalization is more difficult than such
a categorization would i dicate. Across children and specific structures,
rates of generalized use varied widely. There were no specific criteria
for sufficient generalization. If a clear change, in rate between baseliDe
and training conditions was discernable, the structure was. considered '>
generalized. There are many environmental variables that influence rate
of display of any particulaf structure, but some across-setting criteria
would be most useful to the therapist seeking to determine the adequacy
of training or generalization. Future descriptive and experimental research
should consider this issue empirically.

.

These results have several implications for applied comprehensive
language training. First, training should'be focused on language that will
be functional for: the child. Students of vary/ng abilities may require
different foci in training. Secpnd, the use of probes and naturalistic
observations to measure generalization outside the training setting is
necessary because training data alone are not sufficient indicators of the
child's actual use of trained structures. Third, multiple exemplars of
syntactic structures should be used. The number of'examples should be
determined by the student's performance on probes with novel examples.
More severely delayed children will require many examples. Fourth,
generalization is influenced by the opportunities and support for language .,
display offered in a given environment. Optimal generalization requires a
suppOtive setting. Fifth, although students of all levels benefit from
intensive training, language programs probably cannot teach any child
everything needed for competent communication. The training goals for
an individual should be in line with his/her developmental level. Some
training goals, such as increased interaction with peers, may not require
or be achieved by one-to-one training on a specific language curriculum.
Auxiliary programmingthat focuses o. related social or academic skills
will be needed to achieve these goals.

Additional.suggestions and implications of the findings from all
aspects of the research program are discussed further in the
final section of this report.
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4

III. ECOLOGICAL DESCRIPTIVE STUDIES

The effectItof environmental variables on children:s language acquisi-
ti has been a focus of considerable recent research. Much of the current,

emphasis has centered on the influente of parents', siblings'., and peers'
language on young thildren's language acquisition. Only-a few investiga-
tors have studied 'the verbal ihteractions that occur in the environments of
young handicapped'children. The primary focus of research reported-in this
section was the lguage environments represented in integrated or mainstreamed
preschool classrooms. Abstracts gf the studies renorted:here can be found
in Appendix

0 .

Mainstreaming, or the, integration of hangliCtpped children into class-
-,rooms 14Aely composed of nonhandicapped children, 'is becoming an increas-
ingly common educational practice. A similar practice, integration of
nonhandicapped children into classrooms of handicapped children, sometimes
called "reversed mainstreaming," is also increasing in popularity. There
is little empiriCal basis for mainstreaming, in either form, but the theoret-
ical basis for these movements is that the handicapped children will benefit
from observing and interacting with the nonhandicapped children: Research-
conducted in the present project.was des'igned to investigate some of the
theoretical assumptions underlying mainstreaming.

The studies can be divided into two areas: .those that deal with child-
child or peer interaction, and those concerned with teacher-child interactions.

Peer Interaction. McQuarter, Rogers-Warren, and Warren (I) compared
the verbalization rates,-verbal initiations,'and responsiveness to questions
.from peers, exhibited by five normal children in an integrated classroom
with the behaviors of ten language delayed pl-eschoolers in the same setting.
Data were collected during 10 15 -min periods across three months. Rates of
target verbal behaviors by the five normal model 'children were also compared
with levels observed in five normal children in a regular non-integrated
preschool classroom. The normal children displayed higher rates than
the delayed children in all three categories. The rates of verbalization
by the two groups of normal children were similar, except that the normal
children in the non-integrated classroom directed a far greater per:tentage

' of their verbalizations to their peers than either the language delayed or
normal children-in the integrated classroom. In the integrated classroom,
normal children tended to talk to other normal children.or to teachers.

4 Paul (IV) measured the frequency of peer-directed verbal interactions
in a reverse mainstreamed preschool classroom for, language delayed children.
Language from and to peers was recorded during a daily 15-min observation
using a 10-sec interval code. She found that during the first half of the
year the children tended to.talk with "same lever.children. During the
second half of the year, children talked more frequently and there was more
'talking across levels of ability. She hypothesized these differences may
haves been due to increased familiarity of the children and improvements in
language ability.
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In a follow-up study,Paul (V) compared-rates of peer-directed talking
in five different preschool classrooms.. Ten samples were collected in each
classroom. Normal' children'in two daycare settings talked more frequently'
to their peers than did normal children in two preschool settings.' Three
normal" children in a classroom with seven language delayed children had
lower rates than did normal children in other settings. Two language
delayed children who were concurrently enrolled in two settings talked more
frequently to peers in their normal daycare clatsrdom,than they did in their
classroom for language delayed children. These results suggest that language
delayed children in,a classroom with normal children (mainstreaming) may
demonstrate more nearly normal levels of verbal interactiol, than they do
in a classroom enrolling mostly language delayed children 'reversed main-
streaming):

These two studies (Paul, IV, V) provided a description of,children's
peer verba:interaction in' varidus.contexts. A natural extension of this
work was to attempt to increase the verbal interactions of children.

Paul (VI) recorded and transcribed 164 10:min, dyadic play sessions which
included: (1) ,two normal children; (2) two language delayed children, or
(3) one normal and one delayed child. Behaviors-categorized as seeking and.
providing information, recruitment of the listener'slattention, and. reinforc-
ing the speaker, were compared during baseline, 'an intervention to_increase
rates of talking., and an intervention to teach.particular conversational
skills. , Interactions'between normal children were characterized by high
rates of:lerbal behavior in all three categorieS. In conversations between'
normal and language delayed,chidren, there were high rates of recruitment
of the ltstener's attention, particularly by language delayed children;' and
a corresonding

.

decrease in the other two -categories, As a result of inter-
. .

vention,,rates of content-relevant utterances-increased:in conversations
.involVing normal and children.'

In a subseqaent study. (Paul, VII).the. form and function of questions
were analyzed In.freeplay,sessions involving' "pairs; of normal and language

Idelayed.peeschoolers in the same dyadic contexts as Paul (VI) but including
a fourth ccinteXtin which a normal and language delayed child, who had
recei0ed sOe'Ciel tutoring intquestion asking; were paired. -Normal children
asked the most questions when paired.withAlorMil children,'however, the rate,.
or questions was similar across the foUr. Contexts.. Children answered .;about
one -third of their-own questions-. ,"What" questions, yes/no, and tag ques-
tions were the most frequent in the normal.-nOrmal context and, in the tutored
context. Normal children also askedmore "where" and "when'' questions and
questions designed to seek information or report. Test/game qbestians and
clarification, questions were more frequent when language delayed children'
were included-in the dyad. Special question tutoring did not result in a
diStribution ofJunctional use which resembled that of the normal-normal
context.

Paul (VIItprovided an analysis of two ways of grouping preschoolers.
Homogeneous 'triads composed of normal or language delayed children



were compared to heterogeneous triads composed Of two normal and one lan-
guage delayed child. Videotapes of the group .interactions were'scored for:
number of initiations, number of responses, who talked to whom, level of
reference, requests for peer behavior and contingent response. Results
.showed that the normal children talked at high rates in both groupings and
the language delayed children talked very little. Two of the three language
delayed children increased their rate of talking in the heterogeneous
grouping and this increased rate was carried over into later homogeneous
groupings.

Jr,

Teacher-Child Interaction

In addition to peers in a classroom, the' teacher plays an important
role in language instruction and as a source of verbal interaction.

A study by McQuarter, Rogers-Warren, and Warren (II) investigated how
much and in what way teachers talk to normal and language delayed children
in their integrated (reverse mainstreamed) and nonintegrated classrooms
and how much the children talk to their teachers. Ten 15-min observations
were made in freeplay with a teacher-child ratio of one to five. Language
delayed children responded to questions from their teachers at a much lower
rate than their normal Teers. Normal children talked primarily to teachers
and relatively little to handicapped peers. Rates of teacher verbalizations
to both types of children in the integrated classroom were very similar in
terms of their total verbalizations, questions, and instructions to'each
group. Further, these teachers' rates were very similar to the rates
displayed by teachers in the nonintegrated classroom.

McQuarter et al.,compared rates. of,verbal interaction between adults and
children of differing language abilities in four settings. The first set-'
ting was a university presqlool classroom with three teachers, seven language-
delayed children and three normal children. The second was a classroom in
an institution for the moderately retarded which included eight pre-adolescents
and two adults. The third was a classroom of two teachers and eleven severely
and profoundly retarded adolescents in an institution. The fourth setting
was a preschool classroom of 13 Down's syndrome children. Subjects were
observed during a period in which two children and an adult interacted. Each
setting was further divided into a structured and.an unstructured situation.
Across all settings, structured activities doubled rate of adult verbaliza-
tions as compared to unstructured activities. Adults' question-asking .

behavior increased markedly.during structured periods. Child response 4

rates increased as teacherlIferbalizations increased, however, child initia-
tions were not appreciably increased by structured activities.

Roge:rs-Warren made an ecological analysis of two wards of4kstate
institution fdr the severely and profoundly retarded to detenen how
number of staff and,,type of,activity of residents and staff members affected
the activity level and inappropriate behavior of the children. Twenty-eight
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children in two wards and their respective staffs were observed ten
times in each of three activities; freetime, program, playground.
Across all three activities, the amount of inappropriate behavior
decreased as activity level increased. That'is, as the children engaged
in more interactions with peers and materials, the amount of inappropriate
behavior decreased. Inappropriate behavior also decreased and activity
level increased with an increase in staff present. Small child-staff
ratios decreased inappropriate behavior and increased appropriate child,
activity.

Longhurst and*Brown 4escribed the nondemanding consequent events
following the verbalization/vocalizations of three moderately-to-severely
developmentally disabled preschool children. Subjects were-three male
children and two teachers in a preschool classroom for developmentally
disabled preschoolers. Fifteen 15-min observations were conducted
during a period when a teacher and the target child were engaged in,an
activity known as "tablework." Analysis of teachkr-child interaction
data revealed that less than 37% of the children's utterances were
consequated by teachers. For all three children, the most frequently
occurring category of consequences was commentary by the teachers:
Teachers consequated the utterances of the two less verbal children more
often than the utterances of the most verbal child. Expansions of the
children's verbalizations comprised 3% or less of the total number of
consequent events produced per session by teachers. The teachers produced
no simple or complex expatiations as consequences to the children's
verbalizations. These data suggest that the vocalizations/verbalizations
produced by these children were consequated relatively infrequently and
seldom received consequences that would encourage them to verbalize
more.

Longhurst and Schraeder conducted a study designed to describe
interrogations addressed to four developmentally disabled and four
nondisabled preschool children by their two teachers in a reverse mainstreamed
classroom. There were relatively small differences in teacherinterro-
gations to disabled and nondisabled children. Interrogative styles to
both groups of children could be further adjusted to more appropriately
address the language capabilities of the children. By analyzing children's
responses to specific adult input, it is possible to recognize what
types of adjustment should occur. Direct intervention targets concerning
adult's linguistic input to children are readily identifiable when this
type of observation is made.

An investigation by Longhurst and Livingston examined the verbal:::,
interactions of two preschool teachqrs in a reverse mainstreamed classrOom"
of four nondisabled children and seven disabled children. Teacher
language was analyzed according to 19 variables. Child speech was
classified into fivecategories, including unintelligible utterances.
Interaction patterns were analyzed along three main parameters: (1)

&B, similarities and differences in teacher speech according to linguistic
level the child"; (2) inter - teacher differences within each child level;
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and (3) similarities and differences in child speech according to linguistic
level. As was expected, the two groups of children differed markedly in
their speech and language performance in the classroom. It was concluded
that the two groups of children were exposed to a different linguistic
environment in the classroom. Nondisabled children received more total
teacher utterances, more requests for- verbal responses, and more spontaneous
conversation than disabled children. 'Behavior requests, directives and
instructions were more frequent with disabled children. Ratios of teacher-
to-child utterances were substantially higher for the disabled children.
The, nature of these differences suggest that the child's behavior directly
influences his language environment.

Summary, The results presented by Rogers-Warren suggesting that the
traditional belief that small child-teacher ratios are beneficial, is a
valuable and valid one; however, additional research analyzing why increas-
ing the number of staff alters behavior is necessary. Without increasing
thp investment in more staff it may be possible to teach a small staff to
provide more structured activities and distribute their tine across children
within a setting to achieve the same result. McOuarter's results suggested
that all levels of handicapped children verbalize more when they engage in
structured activities.

The findings of McQuarter, Rogers-Warren, and Warren suggested that
simply integrating children will not produce the desired effects assumed
by the advocates of mainstreaming. Normal children integrated into a class-
room for language delayed children directed most of their talking to the
teachers and thetr normal peers rather than to the language delayed children
or their4teachers.

Generally, the findings of Paul (IV, V, VI, VII, VIII) suggested that
when normal and language delayed children are integrated beneficial peer-
directed verbal interactions occur for the delayed child. However, her
research also suggested that the benefit for a normal child in a reverse
mainstreamed classroom may be considerably less. When children are inte-
grated the beneficial effects can be increased by training them to interact.
Although tutoring in question-asking for the language delayed children did
not have the desired effect, this is certainly an area that needs additional
research since most verbal interaction is precipitated by questions. Varied
groupings of normal and language delayed children did not dramatically
facilitate social language use by language delayed children; however, Paul
(VII) did suggest that the effect may be more positive if the intervention
was more obtrusive and inued over a longer period of time.

The research of Longhurst and his colleagues was directed primarily to
the role of teachers in an integrated preschool classroom. These results
suggested, that the teachers seldom consequated`the child's vocalizations
or verbalizations and they seldom used the normal children as models. The
interactions of the teachers with normal and developmentally disabled
to the normal children. Teachers used more directives and instructions
and fewer expansions and expatiations with disabled children. Teachers
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tended to answer their own questions, and ask questions that could not
possibly receive an answer when interacting with the disabled group. The
teachers increased the redundancy of their vocabulary when talking to dis-
abled children. Generally, this research suggests a number of ways that
teachers could improve their interaction skills that may facilitate the
language learning of their children. The intervention with preschool
teachers to improve theie'interaction skill remains to be done.

The research reported here was designed to investigate the ecology of
learning environments of handicapped children. Generally, this research
should be taken as support for the mainstreamed or integrated educational
model. However, these studies also suggest that the success of the model
can be enhanced by providing interaction training to the teachers and pupils
involved.
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IV. EXPERIMENTAL ANALYSES.

The process of training communication skills in language. delayed
children encounters its greatest challenge' in the area of leneralization.
To be truly effective, a lang4age training program must train the child
to use relevant language behaviors across different conditions which in-
clude: '1) behaviors, 2) persons, 3) settings, 4) time, and5)_contin-
gencies. Yet timeAbes-not-allow prograMting for each trainecrbe-
havioracross all?Ehese conditions. Generalilation programming must be
come a reality if the child.is to learn to communicate effectively in his
natural environment. Measurement'Of'programmed language acquisition and
systematic evaluation of training procedures are necessary if generalization
is to be.realized.

Stokes and Baer (1977) conducted a Comprehensive literature review.of
applied behavior.analysis studies relevant to generalization. They
concluded there were-eight experimentally verified techniques directly
related to a technology of generalization. The experimental application of five
of these techniques was conducted within this project. Research studies
have been CompletedeXamining the.effects of:

1) Using sequential modification,

2) Training sufficient exemplars,

3) Training loosely,

4) Using indiscriminable contingencies, and

5) Programming common stimuli.

Sequential Modification. Warren, Baxter, Anderson, Marshall, and Baer
trained nine subjects to ask, "What's that" questions when novel stimuli
were presented. They assessed the durability of thetrained question
responses to novel stimuli .two months after training criterion was met.'
The results-showed that maintenance of the trained behavior did not result
from therapeutic interventions. Only two of the nine subjects displayed
maintenance of the question-asking behavior. Two of the remaining seven
subjects were retrained by providing a brief model of the appropriate
'behavior. The other five required a very short periof of retraining..
within the original thining coalition. These data suggested that short
training reviews may be necessary to ;insure the durability of trained responses.

Training Sufficient Exemplars. Anderson investigated the number
of response exemplars necessary to train productive labelling. He initially
selected six object classes that were common to the subject's daily living
environment, with six exemplars chosen to represent each group. Anderson's
study included three experimental tasks: (1) a match-to-sample task, designed
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to determine the subject's nonverbal classification of experimental stimuli
prior to productive labelling training; (2) a productive labelling task, used
to train productive labels for some examples of a class and determine the
extent of generalization to nontraining examples within the same class;.and
(3) a receptive labelling task, designed to assess nonverbal classification
of experimental stimuli prior to productive labelling training and generali-
zation resulting from the productive training.-

Anderson found that even though his subject could demonstrate match- to -
sample skills with bbject exemplars, he failed to demonstrate the same classi-
fication skills in productive labelling. The number of examples sufficient
to produce generalization across classes'of responses varied. Anderson's data
suggest that one method of programming generalized labelling isto train
sufficient examples. Concurrent training seemed to facilitate the emergence
of generalization. .Hisaata,_are consistent with other studies that
showing that concurrent training rather than serial training results in
greater generalization. Productive labelling training did not produce,
systematic changes in the correct responding within the receptive modality.

A sufficient-response-exemplars demonstration of programmed generalization
across communication functions was conducted by Stremel-Campbell (I). Two
severely retarded subjects were initially trained to use "action-object" re-
sponses to untrained communication functions requesting peer action and de-
scribing action. The results showed that utterances or structures trained to
express one communication function did not insure generalization to untrained
functions. The number .f responses used to express different functions

.

increased as each functionon was trained. The number of training trials
necessary to train each successive function decreased. Training sufficient
communication functions seems to be necessary if the child is to usi
language to represent different communication functions.

In another study, Stremel-Campbell (II) used forty examples of action-
object structures to teach two vocal subjects and two manual 'signing subjects
the generalized use of action-object structures. Verbatim data collected in
the nontraining, classroom setting provided a measure of the use of both -

trained and untrained combinations of action- object structure across
subjects. All subjects showed generalized use of both trained and untrained
utterances in the classroom setting. However, the degree of generalization
of trained and untrained combinations varied between the speech subjects
and the signing subjects. Signing subjects had a fairly high frequency of
trained combinations and only minimal use of untrained combinations; whereas,
the verbal subjects showed lower frequencies of trained combinations and
higher frequencies of untrained combinations. The data suggest that different
'generalization programming may be necessary for subjects receiving manual
signing training.

Training Lonely. Campbell showed that programming a "loose
training" strategy resulted in the generalization-of "is/are" across settings
and time. Campbell used a procedure described as "contextual initiation"
that included: a) concurrently conducting language training within the
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context of an academic training task, and b) establishing a functional re-
duction in stimulus control by, permitting the subject to select his own
environmental stimulus and initiate a response to that stimulus. Two t
subjects were trained to use-"is/are" responses in Wh questions, yes/no
questions, and statements in the classroom setting. Probes were conducted
in the freeplay setting to measure the generalization of "is/are" usage across
a nontraining setting and across time. Both subjects demonstrated
correct use of "is/are" structures within the freeplay setting when the
training-procedure was initiated.. The subjects continued to use the
trained language -behaviors across time..

Using Indiscriminable Contingencies. Stremel-Campbell and Campbell in-
vestigated the use of indiscriminable contingencies as a programming strategy
to facilitate the generalization of nouns to a nontraining setting. four
severely retarded subjects were trained to use manual signs in a training
setting. Fou(\consecutive setsof five nouns were consecutively trained for
a total of 20 training items. Two of the subjects received a maintenance
training condition with an FR.2 schedule of reinforcement after each training
set had reached criterion. The two remaining subjects did not receive

h

the mainte llnce condition until the fourth training was trained. For ..
these sub' training on each set was, erminated .once criterion was met
and the, ext set was, trained. Reallts of this investigation showed that
thelub3ects demonstrated continued generalization of the noun responses
only after the FR 2 schedule (maintenance condition) was. initiated. When
the maintenance condition was.discontinued for two of the subjects, de-
creases in generalizatiOn occurred. These results indicated that the use
of indiscriminable contingencies as a generalization programming strategy
was effective in establishing the durability of generalization. Varying
schedules of reinforcement (FR 3, FR 5; etc.) may need to be introduced

.

systematically to determine if more durable generalization can be achieved.
0

Programming. - Common Stimuli. Stremel-Campbell (III) investigated the
effects of 'programming common stimuli across structures and across settings
Triree nonvocal subjects were trained to use "action-object" and "agent-
action" responses during training. Verbatim data were used to assess the
generalization of those trained responses to untrained "agent-action-object"
responses. All subjects showed immediate generalization to the un-
trained longer structure, These data suggest that each different structure
may not have to be trained once components of that behavior have been trained.
Those structures were also used to determine the generalization of trained
responses to common settings.

The subjects were trained to use "action-object," "agent-action," and
"feature-object" utterances during the lunch period. Generalization to non -
training, but comma settings was assessed during breakfast and dinner. The
results for the 'three subjectssvaried. One` ubject showed generalization .

to the similar, but nontraining settings. The other two subjects required
additional programming of common stimuli. For one subject, the introduction
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of the trainer as an observer during breakfast was sufficient to produce
generalization

-'

across both nontraining settings. .The third subject required
training on one structure within the common setting before generalizationrof
all structures occurred within that setting.

,Summary. rive generalizatfOn programming techniques were experimentally
investigated within the, course of the grant. The five general programming
techniques included:

1) Using sequential modification,

2) Training sufficient exemplars,

3) _Training loosely,

4) Using indiscriminable contingencies, and

5) Programming common Stimuli..
t.

The. series of research.-ttudies examined the effectt of specific techniques
within the generalization programming categories. These-effects' were examined
both.within the language training setting and across nontraining settings. The
subjects that particippted in the studies were moderately to severely retarded
individuals who resided in institutional settings. The subjects included
individuals who were trained to use language through both speed' and manual
signing modalities.

The results of these studies indicated that the effectt of specific general'
ization programming.may vary across different subjects, language. modalities,
training content,'and settings. The degree and durability of generalization'
across subjects and specific techniques needs further examination to- conclude
a definitign-of.adequate generalization. In summary, the data suggest:

1) Maintenance reviews may be necessary for some children if the
target behavior is not subsumed in the next level of programming.

2) Training sufficient examples of stimuli will facilitate generalized
responding.

.N
) Training sufficient communication functions may be necessary if the

child-is to learn to use language to communicate various functions,

4) Additional training across similar classes of behaviors that in-
clude different response topographies may be necessary.

5) Additional programming of sufficient exemplars' may be necessary to
train signing children a larger response repertoire.

Concurrent training rather than serial training results in greater
generalization.
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7) Establishing a functional reduction in stimulus control facilitates
generalization to nontraining settings.

8) Using intermittent schedules of reinforcement directly after training
is-completed promot6 the durability of gueralizatiop

) Training common components of a more complex structure may facilitate
acquisition of that structure.

.

10) Programming different properties of common physical stimuli may be
necessary if the child is to generalize to nontraining settings.

The data collected in the course of the studies provide some direct im-
plications for modifying intervention programs specific to each individual
child. However, the studies also demonstrate that additional empirical work
is necessary to determine the optimum generalization programming necessary for
generalized use 'of_language both'acros5 time, settings and Persons. Additional
research should include:

1) Replications ofthe previous studies across different subject.
groups.

2) Replications of the previous studies across a number of different
language structures.

3) Studies that investigate the optimum combination of programming
techniques, and

4) .Studies that determine if specific programming techniques facilitate,
greater generalization for certain individuals or groups of indi-
viduals.

Studies Completed
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V. ENVIRONMENTAL INTERVENTION STUDIES
4

Both linguistic competence, knowledge of the rules and, vocabulary
necessary to label environmental events, and social communicative behavior,
or performance demonstrating underlying competence, are necessary for func-
tional communication. Language delay may be described as absence of
linguistic competeke,,social' performance of language skills, or both. The
children studied in the longitudinal analysis of generalization were enrolled
in language training as a,means of insuring acquisition of the linguistic
competence necessary for communication. However, individual language
training may not be sufficient to generate improvements in the child's
actual communication. Failure to generalize trained fonms across environ-
ments and persons indicates the performance aspect, of the communication
repertoire has not been acquired. The child's actuarcommunication depends
upon performance of trained Skills, and if performance does not occur as
anipmediate result of training, interventions to support pWonnance are
required.

Nine studies investigating procedures for increasing unication in
natural environments were carried out. Abstracts of the studies reported
here can be found in Appendix 8. Each study had as a part of its goal
to increase the rate of verbalizations by subjects'in a particular setting..
Although the persons to whom language was directed,-the methods.by which
rates of display were increased, and the extent-to which the intervention
was intended to facilitate generalization of particular training forms varied,
these studies shared-numerous common assumptions.

The first assumption was, that the child's rate of language use will
,depend to a great extent upon the behavior of others in the immediate environ-
ment. The longitudinal analysis of rates of language by.target subjects and
of ,language dirdcted to target subjects by adults and peers when viewed in
conjunction with the analysis of generalization across settings,.clearly
suggests that adult speech is a primary determinant of the rate of child
speech and in turn, rate of chid speech is a major factor in the level4(
generalilation. When adults frequently request language from children,
children speak more often.- The higher the rateof appropriate, directed
language, the more1ikely the child.is to=generalize newly-trained, forms.
Adults may be the single most important component of any setting because
they can structure the environment to provide occasions and contingencies
for child speech. To a lesser extent, peers are also important to language
display by language learnin children. A competent peer providds fteny of
the same stimuli and responges for the child that an adult does; however,
chilOren may need more conversational and linguistic skills to interact with
peers because peers are not as adept at structuring interactions.

The second assumption, that a reasonable rate of language display is a
feasible goal, is implicit in the preceding argument. Rate has been shown
to be highly correlated with complexity of child speech (Hart & ,Risley, 1974;
Nelson, 1973). Furthenmare, an appropriate rate of speaking profpotes the



child's participation'inJncidental learning. The child who is verbally
responsive, answers questions, ackn91aledges greetings,. comments on the
environment, provides Adult listen s with.pppartunities to provide specific,
feedback about .thetorrecta appropriateness 'of the child's language,
and signals, by the verbalizatici, moMents.when his. attention is focused
And modeling or specific_enc0,0LvnIght,be_sali.ent_and
The-child's participatton in conversations suggests that he is an'active
participant in the learning Process and that teaching might,reasonably occur.

Participation in.social interaction, as indicated by an rate..
of verbalization, may also 'serve to introduce the child into the cpmmunitk4f
natural reinforcers for language by demonstrating to the child the functionsof language. When a child verbalizes, things are likely to happen: an
adult Attends, peers.reply, the child's speech is interpreted as having an
intent or meaning, a request for further language or an interpretation of
the child's'meaning is presented, services:are provided. Although the
consequences may vary, language is consequated'typically,with verbal replies
or ;nonverbal eventt. These contingent events reiSor'ce.the display of the
entire class of linguistic behaviors, and may provide sufficient contingencies
to shape specific-types of utterances, suchkas requests; The child who
verbalizes at a reasonably high rate has many opportunities to learn about
the functions of language by observing the consequences of his verbalization'.
In turn, these consequences, assuming they are reinforcing, support further

- language, ideally more complex, refined utterances that can obtain particular
consequences specified by tWenild.

The interaction of comPetence and communicative Orformance may be both
cause and effect of language delay. Many subjects evtdenCed social-develop-
mental, as well as, language delays Their interactions with adults and
peers were less frequent,- 'briefer, and less successful than normal. children
even when language was not regufred specifically. Because -they did not
participate in social interactions, they fewer opportunities to learn
about language, to practice language, and to be taught additional language.
Thus, the language deficits that limited their interactiont also limited
the acquisition of new skills.

The intervention studies conducted were designed to increase rates of
subjects' verbalizations as ,a means of normalizing the subjects' interactions.
Normalization-irynost instances simply meant aiding the subject in becdming
a participant in .social-communicative interactions. Three strategies for
increasing social communication were explored: adult prompting of child
speech, environmental.arrangements to facilitate interaction, and facilitating
peer interaction. , Studies investigating each of these strategies re .

discussed belqW'. .,-

Increasing Child.Verbalizations: Using Adults as Intervention Agents.
A direct procedure for increasing children's rates of verbalizations is to
increase Systematically adults' demands for language,. Adult demands most
frequeritly take the form of questions, but other specific forms such as mands
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or instructions to-verbalize (e.g.,. "Tell mewhatyou-Want,") can be equally
effective in eliciting verbal replies. Four Studies.,(Rogers-Warren & Warren;
McQuarter, Warren & Rogers-Warren; Longhurst & Shank-Andersen; and Rimell &
Warren) examined the effect's of increasing teacher verbalizations by request-
ing a verbal 'reply. on the 'rates of verbalization by childrenreceiving.
language.traiRing, In each -study, several children and their teachers were--
observed diming a baseline period and levels of teacher verbalizations and
child initiations and responses were determined to be lower thaii, desiraPer.
In two studies (Rogers-Warren & Warren, and McQuarter et al.), language
delayed children's rates of verbalizations were compared with 'normal, p rs
in the same setting and found to be significantly lower. Teacher-luestion's
and mands were rected to the language delayed-subjects at about the same
,rates as they directed verbalizations to normal children; howeV6r; the

, language delayed subjects were-significantly less responsive to teachers'
demands. In a third study, Longhurst and Shank-Andersen, teachers' rates
of questions to developmentally delayed presChoolers were lower than their
rates of verbalization to the normal children'enrolled in the same classroom.
The fourth study,assessed teachers' 'rates, of questioning in an institutional
classroom fOr.severely retarded students. No normal subjects were available
f or-comparirii%

') I

All four studies used multiple baseline designs to systematically-in-
creaseteacher verbalizations. In all cases, teachers were able to success-
fully alter their rates of verbalization and children showed concomitant
increases in verbalizations during the iintervention'period.

A '

Longhurst and, she nk-Andersen trainer three teachers to increase their
questions directed 'to nine children durf g snack, music, and circle activity,
periods by mgAlingand instructing the', eachers during a weekly staff
meeting. The target children showed moderate increases in rate; Changes

.-- in both teacher add, child verbalizations,were maintained as noted in a probe
conducted in each 1Vity four weeks after the co n of the interven-
tion phase. A seco 4 'probe, conducteesilx-weeks r e intervention,
showed maintenance lqing one activity, cir0; uta decline-in both
teacher and child be Yviors in the othertw eriods, snack and music.. ,

2/
1 .

Two'studi a-modified version of the Hart and Risley (1974)---_,
incidental eahi , hnique to increase child verbalizations. This.tech-
nique cons 6d-of 0rompting children to, request materials and services,
modeling a- on se if the child was unable to produce an,appropriate
spontaneous cr ly",' and then, providing teacher attention, praise, and the
requ6Ated.AafkAjals immediately following the child's spontaneous or. imitated
verbailatiOngers-Warren and Warren increased verbalization rates -for

.three ehildpn ditring:a freeplay period and subsequently found that general-
liation of newly-tra lied forms increased beyond_the level predicted by a_

simple increase in r es of verbalization. , Both teachers and children
maintained higher le els-of verbalization whenia.probe was conducted six
.months after the end of the'intervention: McNarter, Warren, and Rogers-
Warren increased overall rates of child verbalil den by sequentially re-
quiring iubjects to provide ci Ard responses,, hen two or more word
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responses: to obtain materials and teacher attention:sl'he complexity of. Vie
subject!s speech increased, generalization from training 'again rose Utyond
the levels predicted by a simple rate increase, and 1WO.of three subjects
generalized to a nontraining setting. .Teacher rates of question asking and
manding were: then systematically decreased to levels,:comparable to thote°
obtained in interactions with normal children. Two. of'Altee'Subjects
maintained high 16vels of verbalization when the procedures were discontinued.
A third subject declined to a Tower, but higher than baseline, rate of talking.

Although the fourth study (Warren & Rimell) ine'reased.three institUtion-
alized subjects' rates of verbalization, its main goal Was-to e*amine the
side effects or covariations resulting from systematicallyincreasing---.
teachers' questions to the target children. When teachers increased. their
questions, child verbalizations increased. No consistent pattern of co-
variati s among teacher behaviors or between child and teacher behaviors
was Althou h certain teacher and child behaviors covaried for individ-
ual ts. Th esults suggested that there may be unintended positive
side of ects, suc as increases in positive consequences for language display,
following an intervention to increase a particular teacher behavior; however,
the side effects may be capricious and °unpredictable across child and teacher
subjects.

Environmental Arrangements to Facilitate Language Display. Two studies
(Halle, Marshall, & Spradlin, and VanBiervliet, Spangler, & Marshall) inves-

,:.tigated alterations in the dining hal4 procedures in a state institution
as a. means of increasing retarded .residents' language use.,in that setting.

.The:parttoular advantage of the, tWesenvironmentally-basedJacilitation
techniqueswas that they required considerably less staff training and
_support for high rate staff behavior to elicit language from the residents
than the studies reported in the previous section on adult-based interventions.
This advantage is especially important in settings where staff have other
primary care responsibilities or are unlikely to be sufficiently skilled
or motivated .to use direct intervention strategies:

.

. .

Halle et al. increased children's requests foi-tnays^of'fbod in the
cafeteriasline by instituting a 15-sec deldy during whiethe attendant held
a tray of food and waited for the child to request the food and by modeling
the appropriate response if the child was unable to spontaneously request,,
the tray. In a multiple baseline across six severely retarded residents, 0
the delay, modeling,.and contingent delivery of the tray immediately follow-,
ing the child's appropriate verbalization were used to increase mealtime.
requestt, Following primary training at one mealtime, the introduction of
the delay alone was sufficient to produce generalizatiOn to a second mealtime.
Most subjects also generalized to new trainers and new settings without
difficOty. ,4

A setOnd Study:by Van8lervliet et al. sought to increase general conver-
sation during meal times in'the same institutional setting. The intervention
consisted'of altering the dining procedures from cafeteria to family style.
During, baseline, i'esidents picked up trays full of fbod and drink as they
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entered the dining room. The intervention consisted of serving food
family-style, thus requiring-residents to request and pass food to each
other during the mealtime. Residents also were required to clean up the
table during the intervention condition. This straightforward change in
the dining hall resulted in significant increases in subjects' staff and
peer-directed verbalizations during mealtimes and increased the amount
of time residents spent eating and socializing-during the dining period.
The obvious positive effects of the intervention were sufficient to
prompt institutional staff to change from cafeteria to family-style
dining in other settings in the institution. An interesting and
important outcome of this environmental intervention was its simultaneous
effects ipon the target population (residents) and the-attending staff.
Without explicit instruction to do so , staff increased their attention
and verbalizations to the residents during'the experimental family-style
dining period. Thus, this intervention utilized the strongest variable
in the languagelearning child's environment, the adult speaker-listener,
by manipulating a weaker variable, the arrangement of the setting.

4

Facilitating Peer Nteraction. Children acquire much knowledge-and
social expertise through.interactionS with peers. The language delayed
child may by further sloyeein the prpcess of social development by an
inability :t verbally interact -with peers. In part, facilitating peer
verbalizatfOi)s is a problem of generalization across persons. However,.
the 'Pe0'1is a lessskilled conversationalist and social interactor than
theadilt teacher or parent. The problem is not simply generalization
to a''new person, but generalization to a perspn.wko provides significantly
less support for language and who may have.OfficyIty communicating his
or her own intentions. -Because peer interaction js-an important force in
the social development of children, threestudilps that attempted to
increase peer verbal interactions wereWnducted.

In the first study (Paul I), three dyads of children enrolled in
the Language Project Preschool were subjects. In each dyad, the more
skilled speaker served as a peer "teacher" who initiated to the less
skilled child and gave that child a token for each verbal response. In
a multiple baseline design across dyads, the token exchange and experimenter
prompts were introduced during a classroom freeplay period. Two dyads
showed marked increases in overall verbal interactions and the third
sowed a small increase. However, the increased verbalizations were
limited to those instances in which tokens were exchanged and the inter-
actions were highly stereotypic. experimenter prompts to the'peer-teacher
to initiate interactions and to the target child .Q respond were needed,

for most of the intervention phase to Maintain the interactions. No
, generalization to periods when the tokens were not available was observed.
/ Although there were quantitative changes in peer interaction as a result

of the intervention the quality,of these interactions was low and the
'results were not deemed satisfactory.

The results of the first study (Paul I.) prompted a further investiga-
tion of procedures to increase peer interaction. Three dyads composed of
one normal and one language delayed Child were subjects. During a 10-min
daily play session outside the classroom, two procedures to increase talking

rf
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were introduced in a multiple baseline across dyads. ,The first prdcedure
was to instruct the normal child to talk to the language delayed child.
The second strategy:Was to present tokens to the normal child each time he
or she spoke to-the delayed peer.- Neither strategy was sufficient to
establi,shisatfifactory. levels of,nteraction between the children. Because
the language.delayed children rarely responded, the normal children quiCkl'S,
ceased to initiate to them. The presence of a reinforcer for their attempts
to converse was not sufficient to support language when the peer did not
respond.

These two studies (Paul I and Paul II) strongly suggested that conver-
sational interactions between normal and language delayed children depended
upon both children having certain'conversational skills. Four skills were
selected for training in a third study (Paul III): attending to the peer,
askingfand answering questions, and using attentional utterances. Skills
were 'taught to both members of three dyads by an adult using modeling and
reinforcement. Geftrgization of training was measured in .nontraining
dyadic sessions and a group play period involving all. six subjects. Children
were queried about their verbal interaction following' each dyadic and group
play session and were reinforced for true reporti, of peer interaction. All
children showed modest and variable effects resulting from training. In
general, the data were not conclusive but did suggest that further research
on skill teaching for conversational interaction is needed. Of the three -

strategies for increasing peer interaction investigated here, the skill
teaching approach appeared to have the strongest potential for actually
improving children's peer interactions.

Summary. Three techniques were used to increase the rate of children's
verbalizations.in naturalistic settings. Direct adult intervention,
including question asking, mands for verbalizations, models for verbaliza-
tion and contingent reinforcement for verbalizations, was highly successful
in increasing talking'by preschool subjects of different ability levels.
Some desirable;s1de effects, such as increased complexity of child utter-
ances7and greater than expected increases in use ofgeneralized forms,
re.S.u4ed _from the increased demand for child language. Other, apparently
capricious, side effects were noted in one study which sought to measure
these covariations.

Two environmental fitIlitations of child language were investigated
and shown to be useful, efficient techniques to increase rates of language
display during mealtimes by severely retarded subjects. Both procedures
were easy to implement and required minimal staff training and time to
support child language.

A third set of studies attempted to increase peer verbalizations by
language delayed children. Although all three studies showed some increases
in rates of child-directed verbalizations, none of the procedures were
entirely successful in increasing the quality of peer interaction to an
appropriate level. Further research on teaching peer-directed verbaliza-
tions and increasing peer interactions is needed.



Taken together, these studies demonstrated that rates of verbalization
and rates of generalized language display can be increased by a variety of
techniques. Although the techniques are straightforward, they,required
considerable planning and, in most instances, a skilled adult to conduct
the intervention. Future research should consider both the ideal outcome of
such interventions in terms of quality and quantity of,verbal production,
and the efficiency and practicability of such techniques.
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VI. GENERAL DISCUSSION

a
The findings 4,)this program of research are both straightforward and

complex. While da for each subject and for each individual experiment
can be summarized, succinctly, the whole is greater than the simple sum
of the various parts.' There.are implications for training as well as for
future research. In addition to the formal findings of the longitudinal
research and individual studies, much was learned about methods for studying
language and the attendant difficulties in quantifying a human behavior that
has many qualitative aspects.

In this section, three perspectives on the results of the research
program are offered: 1) a comprehensive summary of findings in relation to
the goals fOthis project; 2) a discussion of the methodological and
analytical problems of language research, and 3) a summary and discussion of
recommendations for language intervention.

,

Research Goals

This program of research had four goals: 1) to describe generalization
resulting from individualized language training; 2) to describe thq4environ-
ments of language-learning children in order to determine their effects
on generalization; 3) to conduct experimental analyses of training procedures
designed to facilitate generalization; and 4) to conduct experimental analyses
in natural settings to facilitate generalization. Each of these goals was
met in the course of the research program.

Generalization resulting from training

Relatively high levels of generalization for trained nouns and verbs
were observed, suggesting that language training is a very effective
way to teach new vocabulary0, Specific complex syntactic forms (e.g.,
pronoun-verb-noun, noun-verb-adjective-noun) did not generalize quickly
or thoroughly for many subjects, possibly, because complex forms are not
necessary to meet the communication needs of most retarded or very young
children. Simple syntactic forms (e.g., noun-verb) generalized when
multiple exemplars were trained across increasingly complex steps (noun-
verb, noun-verb-noun, noun-verb-adjective-noun). When syntactic categories
were grouped to represent common semantic relationships (e.g., the semantic
class agent-action-object trained by syntactic exemplars: noun-verb-noun,
pronoun-verb-noun, pronoun-verb-pronoun, noun-verb-pronoun) and thus, a
broader class of forms was considered simultaneously, the evaluation of
training was more positive. -The number and diversity of exemplars required
for generalization of the simplest form varied greatly depending on skills
of the'student. .Profoundly retarded children require many exemplars at
even the earliest levels of training.
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Examples of syntactic structures that serve an obvious function, such
as requesting, generalized quickly to the natural envInment. This is
not surprising, because the purpose of language is to effect the surrounding
environment by retrieving and giving information. Linguistic structure
(i.e., syntax) is ,a code necessary for functional communication and is

--ultimately controlled by the specific communicative intent of the speaker
(Moerk, 1977). Direct reinforcement in the natural environment is contingent
on the function of language, not its form. Thus, forms, such as requests,
that work to affect the environment are reinforced and generalize easily.

Environments of Language Learning Children

In conjunction with the longitudinal analysis of generalization,
observations of the settings in which generalization was expected were
conducted. These observations measured the rates of target-subjects'
verbalizations, initiations, and responses,as well as the communication
demands placed on the subjects by adults and peers in that setting. In
general, child verbalizations covaried positively with the amount of demand:

dbl
for language. Settings characterized by fruent requests for:languageand
moderate levels of consequation of language usually were sites.for,:moderate
to high levels of generalization. Academic se gs and the children'
homes were .general Ty the most demanding settings. Across'all.setttngs,
rates of .positive' consequation (specific praie) were quite low;; suggesting:
that praise per se is not a vital 'force in-maintaining language performance.

In addition to the description of typical environments of language
. learning children, several studies were conducted comparing language
delayed children with their normal peers. As a rule, language delayed
children spoke less frequently than their normal peers and tended to direct
Most of their utterances to adult, rather than peer, listeners. Adults
spoke to language delayed children about as frequently as they spoke to
normal children, however, language delayed children were much less likely
to respond to adult initiations than normal peers were. Subjects with
better language skills received more opportunities to speak than children
with minimal skills.

4 The descriptions of 'adult and child lailguage behavior in various
settings supports a model of language stimulation that is dynamic in
nature. Opportunities to interact arise from the child's indication that
she/he is capable or willing to participate in social verbal interactions.
Competency alone does not determine how much a child speaks or is spoken to.
There appears to be a complementary set of social interaction skills that
are necessary for verbal interaction to occur. Most retgcvld children, and
many of the language delayed children did not appear to these
performance skills. One critical aspect of future training and research
should be the identification and training of supportive interactions skills

. that will assist the child in recruiting opportunities for language
display and engage the child in interactions that offer natural communities
.f reinforcement for language.
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In summary, the most critical element of environments of language learning
children is the adult who provides opportunities for language and consequates the,
child's communication attempts with services or conversation. When adult
demand and support is high, children verbalize frequently. Moderately high
rates of verbalization appears to support generalization and thus, are _____

probably desirable.

Training procedures designed to facilitate generalization

A number of techniques suggested by Stokes and Baer (1977) were
experimentally validated in the course of this project. The findings of these
experiments support the Stokes and Baer model for facilitation generalization:
use multiple exemplars, multiple trainers, train in several settings, train
with indiScriminable contingencies, and train loosely when the initial
response has been established. Typically, children with more severe
delays in development will require more systematic programming across
stimuli, settings, and responses. Extensive use of multiple exemplars
-was not required for language delayed children but numerous examples were
needed to establish generalized resounding in the most severely retarded
subjects.

Modifications of environments to facilitate generalization

The most straightforward procedure for facilitating generalization is
to increase the demand for language in a specific setting. Several
approaches to increasing language demands and support were investigated.
Teacher rates of mands (requests for verbalization) models, questions, and
reinforcement were systematically increased and resulted in concommittent
increases in child language rates and, in some cases, obvious gains in levels
of generalization. Environmental manipulations, such as re-arranging dining
hall service and seating, were investigated as means of increasing language
opportunities without extensive staff retraining. Modification of adult
'interaction patterns, although highly effective, is costly in terft of
staff time and training. Future research might examine additional environ-
mental rearrangement tactics that support adult interaction with language
learning populations without requiring extensive time committments or
specific skills.

In the course of attempting to facilitate generalization via increased
support and demand for language, it became apparent that some language
delayed children may not require extensive individual training on a language
curriculum if the environment is modified to support their natural learning
attempts. This finding is an important one because although environmentally
based interventions are costly, they are much simpler than extended language
training. A first step for many moderately delat,ya children should be
systematic increases in their rate of verbaliza . Additional structural
language training can be initiated if these children fail to show acquisition
of new skills at a satisfactory-rate in the modified settings.
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Although modifications to increase interactions with adults were highly
successful, interventions directed toward increasing peer interactions were
not. Again, it appears that the skills necessary for social-verbal
interaction are separate from linguistic competency. Future research on
peer interactions must focus on the differences between adult-child inter-
actionskills.

Methodological Issues

Three types of methodological issues were considered in the course
of this research. Two issues, appropriate designs for evaluating gener-
alization and the determination of a criterion to indicate sufficient
generalization, were.theoretical.and scientific concerns. The third issue,
procedures for handling the amount of data needed for longitudinal analyses
of language is a.more practical conter, but nevertheless one that bears
on future research in this area Each of these issues is discussed
below because each bears on the overall evaluation and interpretation of
the findings.reported in the previous section and on the suggestions for
clinicians outlined in the subsequent section.

Experimental desige%r evaluating generalization in natural environments.
In order to enpirically4monstrate that the changes in student's language
skills exhibited in theqatural environment Oogre;he result of language
training, training was introduced in a multiple"Teseline design across
steps of the training. program, Baselfnes were obtained for all behaviors
to be trained and successiye Steps of the prograM were trained to criterion
as specified by the progrip. Although this design is ultimately logical
and perhaps the onTy%ethic41 design that could be employed in the context
of therapeutic training'pro rams, it does not insure experimental control of
the acquisitionlof langua kills.

Changeslinrthe 'r.a 'cal and semantic structure of the student's
language and in 41 cative use of language are subtle and it
is sometimes Aifti tato,determine which forms and intents the student has
generalized fromtrainiAg and ,which ones were learned in the classroom or
at home. For example',1f.a student used a form such as noun-verb-noun
with novel vocabulary in each form slot (e.g., Dog eats bone), it is
unclear if the exaMple !MS th result of the student's training on exemplars
o noun-verb-noun structures or incidental learning of such a description
in a classroom. ,Multiple baSeline designs across training steps provide
formal experimental control; however, the delay between completion of
training for a given step.and first occurrences of generalized use of the
form is often several weeM or months. Thus, although some experimental
control can be provided, the latency in emergence of training effects leaves
some room for alternative interpretations of the use of more complex forms
as evidence of developMent. With.the severely retarded, incidental learning
and general development, are unlikely in light of their long baselines
showing no increases in language use.' Many moderately delayed children show
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some acquisition, usually minimal, during baseline, and therefore, their
data are subject to alternative interpretations. Overall, the therapeutic
goals of language training may be met by generalization from training, by
increases in the child's development resulting from increased incidental
(learning, or by a combination. of. the two. While identifying the source of
new language Is an important research consideration, it is important only

6

that the student has acquired new skills from .a therapeutic point of view.
One of the most positive, and as yet undocumented, side effects of
intensive one-to-one training might be that the student increases in ability
to learn from less structured, naturalistic interactions.

Furthermore, in the strictest sense, the individual steps.of a language
training program are often not independent from previous steps. Complex
grammatical structures are built on simpler ones and thus, acquisition or
generalization_of the complex forms-probably cannot occur until the simpler
form has been trained and generalized.

No simple solutions to this methodological problem can be offered.
If a less naturalistic assessment of generalization is acceptable, artificial
languages or atypical grammatical structures seldom encountereq in the natural
environment can be trained. Any use of the trained structures under these
conditions would necessarily be the result of training, however, the
natural environment supplies important stimuli and consequences for
language use and these may not be available for artificial linguistic
responses. Individual differences make group designs risky, particularly
when studying a range of children with varying abilities. Treatment-non-
treatment comparisons are likely to show gross differences, but will not
allow analysis of the fine points of generalized language usage and may
raise serious ethical questions if conducted in a comprehensive treatment
facility.

For the time being, the imperfect multiple baseline seems to be the only
.acceptable alternative. When results are very clear, this design seem

lylsufficient; when results are ambigous, the design's flaws will be e 411t44

is no basis for determining how much generalization of a given structure

Determining a criterion for sufficient generalization. Currently,
i1;

110
is sufficient to indicate the student's competency with that structure.
Because simpler structures decrease in frequency as more complex ones are
trained, the criterion must shift to accommodate the student's training'
history. The demands of the environment play a rold as well, however,
defining the demands in terms of specific language required by adults
or peers proved to be nearly impossible. A competent speaker has numerous
options in terms of grammatical structures that may be used to describe
an event or respond to a question. In many instances, no one structure
is better than any other. Thus, a single question may have many possible
answers, all sharing a meaning but expressed by a variety of syntactical
structures. A student may use a newly trained structure rarely, yet be a
competent communicator. By the same token, the student may use only the
newly-trained structure, yet fail to express his intents accurately.
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Language is the interface of syntax (structure)ksemantics, (meaning)
and ragmatics (communicative intent). The competent language user manages
all 'ree of these components in communicating. In the context of this
resear .rogram, only syntactic competence was assessed. A complete analysis
of genera ation from training or development of linguistic competence .

should cons 'er all three. Alhough this recommendation for future research
can be offere , a viable technology for assessing all three components
does not curre tly exist. Until precise measures are developed, quantitative
data comparing the social interactions of the language learning child with
normal peers in the same setting may be used to evaluate the skills of the
child in training. Informal evaluations of teachers and parents may have
to suffice until empirical criteria, probably based on additional longitudinal
studies of the current type, can be assembled.

. Data collection and analysis. The final set of issues are more pragmat4c
in nature and focus on the mechanics of collecting large numbers, of samples
of verbatim language data. The data collection and preparation process is
very time consuming. A conservative estimate is that each 15 minute
transcription required two-three hours of observer time to collect, transcribe
and assess the reliability of the transcription. Additional time was required
to enter the data into the computer and to analyze and check data returned
from the computer. Fina calculOtions /and graphing added additional time ,

to the overall total. The se of the computer in performing basic counting
and sorting tasks, calculate omplexity measures, and tracking generalization
and vocabulary development de ased.the person-time considerably, but the
task was still an ardous one.

The computer programs developed in the course of this project are
unique and will hopefully be used by other researchers in this area in the
future. Without them, the -current analysis would have required five years
instead of three. The richness of the data and the availability of computer
storage and retrieval will allow further analysis of these data as time
and funding permit.

Reliability of transcriptions, training procedures, and rate data was
assessed. regularly (about once every six observations), however, in
retrospect still more stringent reliability procedures are recommended.
Because much of the analysis of the data is tedious and susceptible to
human error, reliability checks should be made on counting data, entry into
the computer, and graphing as well. In any multiple site program of research,
reliability should be compared among observers and data clerks in the various
sites to insure that the data can be combined across sites validly.

Training observers and data clerks was extremely time consuming but
very critical to maintaining consistency during the tenure of the project.
Although no attempt,to document observer training procedures was made, it
is recommended that future research in this area-include procedures for
efficient training of research assistants.
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Summary. In addition to the primary results of the grant, considerable
knowledge about the design mechanics of longitudinal language research was
gained from.this project. Future researchers in this area could cdntribute
to a growing technology for studying language by attending to these issues
in their reports of research.

Recommendations for Cli.nici-ans

There are many language training programs available and some of these
programs are better than others, particularly for certain types of populations.
For example, the Guess, Sailor, and Baer (1978) language training program is
a function-based curriculum well suited for instittlyonalized severely
and profoundly retarded children. It is extremely well specified within
its limited purpose. It doeg not purport toteach a complete set of normal
language skills. TOrefore, it would not be wise to use this program with
minimally or moderately retarded home-living children. Other programs,
suchas the Stremel-Waryas program, are better suited to teach more
broadly-based skills in a less redundant fashion.. Training programs should
follow, or be modified to follow these guidelines:

1. Training content should be functional for the student. Training
word and sentence forms that the child will never have reason
to display in the natural environment is a poor generalization
tactic. Emphasize simple sentence forms that are likely to
elicit positive consequences for the speaker in terms of
actions performed, needs met, or social conversations
conducted.

2. Content should be trained using a multiple exemplar format.
For example, if the goal is to train a child to make requests,
several forms for doing this should be taught. That is, train
multiple exemplars of multiple exemplars. For instance, one might

Ptrain "I want (hat,, cup, ball, toy, coke)" and "Please give me
(hat, ball, cup, toy, etc.)". Both forms have the same function
but have different forms Incorporate previously trained simpler
forms into more complex forms. This ensures repeated exposure
to the simple form and allows the student to learn new forms via
chaining or shaping.

3. Behavioral procedures should be used throughout training. Almost
all programs use some standard behavioral procedures (shaping,
modeling, and differential reinforcement). However, these
procedures often are poorly specified. Some programs ignore
the critical necessity of fading out reinforcement to a schedule
more like that found in the natural environment. Instead,
reinforcement is delivered after every correct response until
the response is acquired. Then, another response or set of skills
is trained immediately without fading reinforcement for the first
response. Such an approach is likely to result in response
extinction (Ferster & Skinner, 1957). Maintenance training using
delayed reinforcement is recommended, especially with profoundly
retarded children.
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RaWalistic reinforcers should be used in,trainfhOf
Fnoidapit:,Social praise are-often potent.reinforcersAn training,
p0-ticUlarly with severely retarded children. However, these- 1
are not the reinforcers available for language in the natural

-envirOnment. Attentioncontinued conversation, and fUlfillthent
of requests are more typicA consequences. "Natural" reinforcers
may have to be' introduced gradually',and/or paired with primary
.reinforcers in order to maintalnc..retponding,- however, unless
the student's performance canbe maintained with such reinforcers,
generalization is unlikely.

4. Other generaliza0in4aCilitating formats and procedures can be
specified' for .anylappuage training,programfor example, )raining
can be conducted sqmetlthes.in a natural environment (e.g., 4

the classroom, the home). Systematic use -Of:tWo trainers,
encourages generalization across perions. Training im,the
presence of peers may be useful for the same reason. Stimuli
used in training should resemble ones found in the generalization
setting.

In addition to specific training strategies described above, there are
several auxilary interventions or modifications that can facilitate
generalizations or language acquisition.

1. Teach children to initiate newly-trained language.The training
format of many programs only teach the child to respond to questions
and models from the trainer. Verbal initiations will help the
child recruit reinforcers and language learning opportunities
in the natural environment. Excellent suggestions for training
children to initiate speech are discussed by Hubbel (1977).

2. Teach skills necessary for-participation in conversation:
.

turntaking, following the conversational topic, peer interaction
and verbal responsiveness. Unfortunately, little systematic
research has been conducted on efficient ways to train these
skills. However, normal child data strongly suggest that
nonverbal interaction skills and turntaking are important to the
development of Communicative competence. (Bruner, 1975).

3. Increase the overall rate of the child's language display:
Rate is an often overlooked dimension of language delay. Mos t
language deficient children not only speak poorly, but also
infrequently. With an appropriate,' moderately high rate of
speech, a child can contact the naturaLreinforcers for language
as well as provide increased opportunities for trainers or
caretaker's to expand and discretely cprrect the child's language°
by providing alternative models. The use of incidental teaching
techniques have been shown quite effective in building rate
(Hart, in press; Hart & Risley, 1975).

O
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Include parents and caregivers as trainers and facilitators of
language in addition to regular'direct,training'by the primary
trainer. Their participation in the remediation efforts can'.

fi
facilitate generalization and encourage incidental language tutorin
Most language prompting and training procedures can be easily
adapted for parental use. The trainer should see that these are'.
done systematically. Such an approach can effectively make a -
child's entire environment a language training setting (which is

. .;

how the environment works for normal children). i The use of
parent training procedures has been discussed mfte fully by
Sdiumakee*and.Sherman (1978), and by Warris'(1976),

Measuring generalization feom language training in the.clinical
settings does not have tobe Prohibitively expensive or unwieldy. It
should be a standard part of the overall treatment program. The demonstration
that the student has generalized the target responses shoulibe,the ultimate
criterion for treatment effectiveness. Several generalizaron assessment
strategies can be used by the clinician.

Structured probes should be included as a first step in assessing
generalization. If students fill to produce a correct response during the
probe it is unlikely they will produce these responses jn natural environments
when the stimuli and consequent events are even less similar to training
conditions. Probes can serve as a useful screening deVlce to indicate which
forms require further training for generalization and Which forms might be
expected to be used spontaneously by the child outSide of training. Finally,
probes are econdm4cand easy to incorporate directly into the sequence of , '-
training. In 4eflhowchart presented below a strategy for the use of probes
within the traidti9equence is presented. 1 -,- ,

_

Insert Figure 89 about ,here

.

While probes should be a standard part of any training program, they are
not reliable indicators of the student's use of the training items in, natural.
envirohments. Correct responses under probe conditions do'nOt assure students
will actually produce these responseS in conversational contexts (Warren &-
Rogers-Warren, Baer & Guess, in press). The cost in both time and effort'
of generalization measurements in the natural environment does not have to
be prohibitive for clinical purpoSes. A number of approaches may be used,
including those outlined below:

1. Teachers and -caretak an be provided with a list of trained
forms that have genera ed,during structured probes. They/May
then record students' us of these forms during the,peribds they
interact with them. This informal technique may have the .added
benefit .of bringing the,caretaker or teacher's attention to-the

, child's progress.
-

!
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2. The parent or teacher might,also present probe itemsfrom a list
of trained forms. These informal protbes could be carried out in
the context of-the.student's ongoing activities. For exAmple,
if the phrase;ftwarf&ball"- were among the training items, a' parent
playing ball with, the child might hold the 1.31 up and say to
the child "What'Went?". This technique pbt'onlirprovides a
measure of generalization, but may be a means bffacilitating it

3. It is also recommended that therapists occasi4311y make Verbatim
records of students' speech in nontraining settings. Observations
should be made at times when speech is a high probibility'eyent
for the student. Verbatim observations should be kept as a
permanent record of the child's actual language use. Weekly...-.
15-min observations would allow,therapistStoestimate generalized
effects of training on the students linguistic-structure and
pragmatic functioning by comparing' these samples with the child's
training records and past natural, samples. Observation times and
settings should be varied andthefrequency of observations
maintained-to increase the probability of obtaining reliable,
representative samples of the student's language production.

Naturalistic observdtiahs-may provide therapists with additional
,,information about the dimensions of the student's delay. This information
:call,be used to modify training in ways appropriate to a child's Specific
-disabilities. Naturalistic. observations may indicate that a student
seldom displays language, even though new forms are learned quite easily
in training. This is an indication the child,needs training in the
ptagmatic and social, aspects of-language, as well as the conceptual aspects.

The naturaliStjp assessment ofgeneralization by therapists goes hand
in hand with other strategies suggested above. In the absence of proven
training ,,curricula, this strategy can insure degree of effectiveness via
program 'Acidifications made by the trainers thethselves.

Conclusion

Overall, the results'of this research program were positive. Most
children'studied acquired some additiOnal languageSkills apparently resulting
from individual langu'age training. In the course of the grant, descriptions
of naturally occuring generalization and the environments of language learning
children were acquired. Studies demonstratingA4e viability of environmental
and training - based, interventions were conducted::Although many methodological
issues in unresolved,.'significant progress inAioth the thedrOtital and
pract aspects of studyinglanguage was made. This program Of research
has numerous implications for language training and the findings report herein
should be of. interest to clinicians.

V4 3



Language is one of the most critical huMan skit);. When a thild
fails to fully learn a communicative repertoire in the natural course of
develppment,,every reasonable ,effort should be made to treat this deficit.
The development of comprehensive language training programs during the past
15 years has greatly *roved the treatment of language deficits. -However,
current programs repiesent only the initial step toward an effective
comprehensive technology of language remediation. Further improvement.of
language intervention of,prts will require incorporation of recent develop'
mental research findinel-further development of a technology of generalization,
and continued longiludinal measurements of generalization in the natural
environment to evaluate new programs' effectiveness. In the meantime,
educators and clinidians are urged to adopt and modify programs with the
intent of enhancing generalization of trained skills and to, insure the
effectiveness of these modifications through systematic generalization
assessments. Future major improvements in the field of language remediation
may depend on the pUrsuit of these recommendations.
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